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with a shoe box full of invoices 
or a pile of checks hiding under a 
pile of deposit slips, we can tell 
you how to centralize, organize 
and monitor all that information, 
and manipulate it in ways that 
will make your business a 


An Apple III, teamed with the 
BPI General Accounting Package, 
can put every basic accounting 
function right at 
your fingertips. A 


With BPI, your Apple III can 
give you a snapshot of your 
company’s financial condition, 
an up-to-the-instant 
balance sheet. It 
can also generate 
j . .j. instant and 

detailed 

V .f-Vi/V’ reports 


Technically, 
that means 


If you’d like to turn, the agony 
of small business bookkeeping 
into the ecstasy of total control, 
you’ve come to the right place. 

Because even if you’re starting 


pleasure—all with an Apple* III 
Personal Computer. 

Attain instant 
financial status. 


General Ledger, Accounts 
Payable, Accounts Receivable 
and Payroll—all in one package. 

Meaningfully, that means you 
can turn numbers into answers. 



*ain your balance. 


on your customers and vendors. 

So you know who owes whom, 
how much, and how come. 

And just how well your cash 
flow is flowing. 

And where to give credit where 
credit is due (a customer inquiry 
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The BPI General Accounting 
Package also lets your income 
statements be coded by location, 
department or product line. So 
you know where your money's 
coming from. 

And where it’s not. 


results will make an important 
statement to everyone you deal 
with—including your banker. 

More ways Apples pay. 

There are more people in more 
places doing more things with 
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Your Ap^le can generate instant income statements 
(with expense raEiasJ or balance sheets, and let you 
compare them to last month s or year 's, then print 
them out to suit jour hanker. 

feature allows you to make credit 
decisions based on the most 
current information). 

You can also list your 
purchases by discount 
dates. And take advantage of 
them in no uncertain net terms. 
You can even keep payroll records 
without paying more, because it’s 
part of the same package. 

Profit from history. 

In business as in life, 
experience is the best 
teacher. And the Apple/BPI 
system can provide you with 
instant comparisons of 
this-month-this-ye ar vs. 
this-month-last-year, or 
this-year-to-date vs. 
last-year-to-date. 

So you can quickly 
spot changing expense 
ratios and make decisions with 
20/20 foresight. 


If can also allow you to take full advantage of 
merchandise discounts. So you ft know whom to pay 
when to pay t how much to pay —and save a /of of 
dams in the process. 

Make a timely 
statement. 

Add an Apple Dot Matrix or 
Daisywheel printer to your Apple 
III, and you can print out your 
entire balance sheet in minutes. 

Or any number of reports, from 
cash receipts to payroll ledger to 
income. You can even print 
checks and customer statements. 

The impressively professional 



To atoth /iLshy transactions. you can instantly 
display customer^ payments, charges and current 
balance, In this case, a few more cans of tuna 
would put Mr. Moser over his $2,000 limit. 

Apples than with any other 
personal computer in the world. 

Because for one thing, there’s 
more software for Apples than 
for any other personal computer 
in the world, So the same Apple 
that handles all your accounting 
needs can also handle financial 
spreadsheets, word processing 
and electronic filing. 

You'll also find programs that 
are designed specifically for your 
kind of business. Be it dentistry, 
architecture or swine herding. 

Of course, the best way to learn 
all the ways Apples can help you 
make better business decisions 
is to visit any one of over 1500 
authorized Apple dealers. 

So drop In. For a full account, 

ppicippkz 

. ® 

The most personal computer. 


Call (800) 538-9696 for the location of the authorized Apple dealer nearest you. or for information regarding our National Account Program. 
Or write Apple Computer Inc., Advertising Department, 20525 Marians Avenue, Cupertino, GA 950H O 1983 Apple Computer Inc 
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Themes 

46 The C Language by Bruce Roberts / Designed to make programs 
portable, fast, and compact, C is the language of choice for many pro¬ 
grammers. This month's theme articles survey the reasons why 

48 The C Language and Models for Systems Programming by 

Stephen C. Johnson and Brian W. Kernighan / A happy medium be¬ 
tween low- and high-level languages, C provides a model for efficient 
programming. 

64 A C Language Primer, Part 1: Constructs and Conventions 

by James Joyce / A guided tour through C's keywords and functions. 

82 Comparing C Compilers for CP/M-86 by Jerry Houston, Jim 

Brodrick, and Les Kent / A look at which compilers for CP/M-86 systems 
are best suited to particular purposes, most cost-effective, and easiest to use. 

110 Five C Compilers for CP/M-80 by Christopher O. Kern / How 

C compilers for the CP/M-80 operating system stack up. 

134 Nine C Compilers for the IBM PC by Ralph A. Phraner/A 

discriminating look at the C compilers available for this lucrative software 
market. 

172 Managing Software Development with C by Jason 

Linhart / Choosing a good programming environment can affect program¬ 
ming ease and code quality more than you might imagine. 

186 The Unix Tutorial, Part 1: An Introduction to Features and 
Facilities by David Fiedler / An overview of Bell Laboratories' Unix 
operating system and its toolbox of utilities. 

212 A Survey of C and Unix Resources by Walter Zintz 1 A guide 
to materials, courses, and on-line instruction in C. 

222 What Is a Software Tool? by Rebecca Thomas / How to use 

Unix and C to design programs that in turn will help you to design other 
programs. 

243 The Unix C Compiler in a CP/M Environment by Matthew 

Halfant / A look at how compatible the standard C compiler is when it’s 
used under CP/M. 

268 Annotated C: A Bibliography of the C Language by Terry 

A. Ward / Where to find books, articles, and reviews on C. 

Features 

36 Build a Power-Line Carrier-Current Modem by Steve Gar¬ 
cia / Now your computer can communicate over electrical power wiring. 
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286 Chisel Your Code with a Profiler by Dennis Leas and Paul 

Wintz / Execute compiler programs at the rate of assembly-language pro¬ 
grams, but at a fraction of the effort and cost, 

292 A New Shape Subroutine for the Apple by Richard T. Simon! 

Jr. / A flicker-free animation scheme for the Apple II. 

312 The Debate Goes On... by Jerry Pournelle / Jerry looks at pro¬ 
gramming languages, from APL to Modula-2. 

331 The IBM PC and the Intel 8087 Coprocessor, Part 1: Over¬ 
view and Floating-Point Assembly-Language Support by Tim 

Field / This software utility makes it easy to add powerful floating-point, 
integer, and BCD arithmetic operations from assembly language. 

386 Curious Coordinates for Computer Graphics by Roger 

Millikan / Cartesian coordinates are not always the best choice for all plot¬ 
ting tasks. 

401 BYTE West Coast: The Future of Software Design by William 

Gates / Microsoft's chairman of the board analyzes today's software issues 
and predicts the directions software will take tomorrow. 

404 The 8086—An Architecture for the Future, Part 3: Instruc¬ 
tion Set Continued by Stephen A. Hey wood / In the last article of this 
series, the author discusses program transfers, string manipulations, and 
processor-control instructions. 

434 User's Column: Epson QX-IO, Zenith Z-29, CP/M-68K, and 
More by Jerry Pournelle / Our resident user reviews new products and 
answers some old mail. 

456 Voice Lab, Part 2, Menu-Driven Routines for Digital Speech 
Synthesis and Analysis by John E. Hoot / Modular routines are well 
suited to speech synthesis and analysis. 

477 Help In Apple III Pascal by Al Evans / Adding on-line instruc¬ 
tions that will come to your aid anywhere in application software. 
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DEC, IBM, and 
Athena 

Lawrence J. Curran, Editor in Chief 


Forward-looking computer manufacturers are wise enough to understand 
that aiding education today can help computer sales tomorrow. IBM and 
Digital Equipment Corp. are two such companies. In an effort called Project 
Athena—after the Greek goddess of wisdom—DEC and IBM personal com- 
puters could become the tools of wisdom in the hands of undergraduate 
students at the Massachusetts institute of Technology. 

Both DEC and IBM will contribute goods and services valued at $50 million 
over the five-year span of the project, which is aimed at exploring how ad¬ 
vanced computers and computer graphics can change the ways in which col¬ 
lege students learn. The idea is to create a "coherent" network of computers 
that will enable students and faculty to share resources—hardware, software 
and ideas—so that together they can solve problems in creative ways. 

MIT officials should be applauded for using the project to seek ways to 
make dissimilar computers work with the same languages and operating 
systems. At the same time, the two companies deserve recognition for agree¬ 
ing to contribute computers and talent. It's conceivable that the project will 
take steps toward standardizing languages and operating systems, and 
anything that fosters standardization in the computer business is to be 
encouraged. 

DEC will donate more than 300 display terminals, 1600 personal computers, 
63 minicomputers, and the full-time services of five employees to Project 
Athena, Similarly, IBM will contribute the services of five employees, 500 
personal computers, 500 single-user work stations, software, maintenance, 
and research grants. 

While DEC and IBM merit recognition for their philanthropy, the fact that 
today's students are tomorrow's computer buyers must have appealed to the 
marketing departments of both companies, which stand to reap brand- 
recognition and loyalty benefits from the experiment. Lest we be accused 
of complete cynicism, however, it should be pointed out that DEC founder 
and president Kenneth Olsen is an MIT alumnus who has demonstrated his 
company's commitment to the community. Project Athena is evidence of this, 
as is DEC'S decision to locate a plant in Boston's heavily black Roxbury district. 

DEC and IBM recognize that an investment in education is worthwhile 
for its own sake, and certainly won't hurt future sales. Another company 
with the same approach is Apple Computer Inc., which recently donated 
$21 million worth of personal computers to 9250 public and private schools 
in California. We applaud these companies and would like to hear about 
others, ■ 
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htow to buY a computer 
by the numbers. 



Cromemco 


Introducing the Cromemco C-10 Per¬ 
sonal Computer. Only $1785 t including 
software, and you get more profes¬ 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 

The C-10 starts with a high-resolu¬ 
tion 12" CRT that displays 25 lines with 
a full 80 characters on each line. Inside 
is a high-speed Z-80 A microprocessor 
and 64K bytes of on-board memory. 
Then there’s a detached, easy-to-use 
keyboard and a 5^" disk drive with an 
exceptionally large 390K capacity. 
That's the C-10, and you won't find 
another ready-to-use personal com¬ 
puter that offers you more. 

But hardware can't work alone. 
That's why every C-10 includes software 
— word processing, financial spread 
sheet, investment planning and BASIC. 
JH a rd-working* CP/M R -based software 
mat meets your everyday needs, Soft- 
wVe that could cost over $1000 some¬ 


where else. FREE with the C-10. There's 
really nothing else to buy. 

But the C4G*s numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 

And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number 
Call SOD 538 8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California 
call 800 672-3470 x929. Or write 
Cromemco, Inc., 280 Bernardo 
Avenue, P.O. Box 7400, Mountain 
View, CA 94039. In Europe, write 
Cromemco A/S, Vesterbrogade 1C, 

1620 Copenhagen, Denmark, 

CP/M r te a registered trademark of Digital Research, Inc. 

All Cromemco products are serviced by TRW. 


Tomorrow's computers today 
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MICROBYTES 


Staff-written highlights of late developments in the microcomputer industry, 

DIGITAL RESEARCH PLANS ALTERNATIVE TO MICROSOFT HARDWARE STANDARD 

The proposed MSX standard announced by Microsoft, Spectra video, and 14 Japanese computer 
manufacturers won't be the only attempt to define standard hardware and software parameters in the 
low-cost computer market. Digital Research is also backing a proposal to unify software standards and 
is talking with a number of Japanese manufacturers. 

To meet the MSX standard, manufacturers must use a Zilog Z80 microprocessor, a Texas In¬ 
struments TMS9918A video processor, a General Instrument AY-8910 sound processor, a Nippon 
Electric Co. (NEC) cassette interface chip, an Atari joystick interface, 64K bytes of RAM, and 
Microsoft's 32K-byte ROM-based extended BASIC. Some of the components can be purchased from 
other suppliers, 

NEC, one of the Japanese companies that Microsoft said supported the MSX format, plans to look at 
any and all attempts to standardize hardware and software for low-cost game computers and plans to 
remain neutral until all possibilities are considered. 

8oth Microsoft and Spectravideo expect the standard to have the greatest impact in Japan, where 
the lack of a standard has held the home computer market back. 

In addition to NEC, the following companies were reported by Microsoft and Spectravideo to have 
supported the MSX standard: Matsushita (Panasonic), Sony, Sanyo, Hitachi, Canon, Mitsubishi, 
Toshiba, Fujitsu, Kyocera, General, Yamaha, Pioneer, and JVC. 

Specifications for the bus, I/O addresses, and game cartridge were not complete at the time of the 
announcement but will be included in the standard. Disk-size and operating-system specifications will 
not be included, but any disk system or auxiliary processors can be added onto the bus. 

This fall, Spectravideo, which began shipments of its two home computers in early June, will offer a 
$50 MSX adapter for its computers, one of which retails for $300. Microsoft, Spinnaker, Sierra On- 
Line, and Sirius have pledged software support for the MSX standard. 

COLECO'S ADAM SHAKES UP THE LOW-COST COMPUTER MARKET 

Coleco's Adam has stirred up the home computer market in more ways than one. The $600 machine 
was the talk of the summer Consumer Electronics Show because of its aggressively low price. Shortly 
afterward, however, Logical Business Machines sued Coleco and insisted that LBM owns the Adam 
name because it sells a much more expensive business computer called Adam. Coleco argues that it 
bought the trademark rights to the name from a firm that registered the name in 1976. 

Coleco's Adam includes a 10-character-per-second letter-quality daisywheel printer, two Coleco 
Vision game controllers with numeric keypads, a ROM-based word processor, Applesoft-compatible 
Smart BASIC, and 80K bytes of RAM, all for less than $600. The Adam will also be available as an ex¬ 
pansion unit for the Coleco Vision game system for less than $400. A "digital data pack" drive, which 
uses cassette-sized cartridges, is included, but Coleco would not discuss its specifications. 

SOFTREND UNVEILS AURA, AN INTEGRATED SOFTWARE PACKAGE 

Softrend, Wyndham, NH, announced that it will soon offer an integrated software package similar to 
Lotus's 1-2-3. Designed for the IBM PC and XT, Aura is built around a database manager whose 
various components are scheduled for release over the next few months. 

Aura, the central database manager, will be released this month for $250. In November, Aura 3, 
which also includes a Multiplan-like spreadsheet program and a Wang-like word processor, will be avail¬ 
able for $395. Aura 4, which has graphics capabilities, will also be introduced in November for $495. 
Aura 5, which is scheduled for a December release, will add IBM mainframe communications and will 
sell for $995. Aura will not use a mouse, but Softrend is considering voice input. 

SMITH-CORONA UPDATES PRINTER, OFFERS COMPUTER-COMPATIBLE TYPEWRITER 

Smith-Corona has released an updated version of its TP-1 daisywheel printer. The TP-2, a smaller and 
quieter printer, includes both serial and parallel ports and has DIP switches to select various print op¬ 
tions. The TP-2 will list for $895. The list price of the TP-1, which has been offered by some dealers 
for less than $500, will drop from $895 to $695. 

Smith-Corona also announced the Memory Correcting 3 Messenger, a computer-compatible 
daisywheel typewriter. It will include either a serial or parallel interface for $599. Like the TP-1 and 
TP-2, the typewriter prints 12 characters per second. 
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IBM EMBRACES CONCURRENT CP/M-86 THROUGH DIRECT SALES 

IBM's domestic sales force is now selling Digital Research's Concurrent CP/M-86 for the IBM PC and 
PC-XT. IBM's 9000 sales representatives will also offer Micropro's Wordstar, Ashton-Tate's dBase II, 
Chang Labs' Microplan financial planner, and Digital Marketing's Microlink communications program 
and Milestone project planner. The programs can run concurrently and can transfer data through text 
files. IBM's announcement, which may signal a shift in operating systems for the PC in office use, 
comes amid reports that IBM will emphasize direct sales of the PC at the expense of current retailers 
and distributors. 

APPLE PRESENTS A NEW OPERA TING SYSTEM FOR THE APPLE II 

Apple Computer has announced ProDOS, a hierarchical, Unix-like operating system for the Apple II that 
is compatible with the Apple Ill's Sophisticated Operating System (SOS). ProDOS is now being supplied 
to qualified software developers and will be generally available in early 1984. 

COMMODORE ANNOUNCES 70 SOFTWARE PACKAGES, INCLUDING MULTIPLAN AND MAGIC DESK 

Commodore Business Machines has announced 70 new software packages for the Commodore 64, 
including a version of Microsoft's Multiplan spreadsheet for less than $100. Magic Desk, an integrated 
software package priced under $100, is intended to compete with Apple's Lisa and Visicorp's Visi On. 

Magic Desk is actually a series of cartridges. The first, Type and File, will offer word processing and 
limited data management using pictures of a typewriter and file drawers and folders. 

GAMELINE OFFERS ONLINE VIDEO GAMES FOR THE ATARI VCS 

Gameline, a new telecommunication system for owners of the Atari Video Computer System 2600 
(VCS), is available from Control Video Corp., Vienna, VA. CVC will offer video games and information 
services to VCS owners who buy a Master Module cartridge, which includes an autodial modem and 
memory to store downloaded games or text. 

Founded by William von Meister, who created The Source, Gameline will be priced at about $ 1 per 
game, after the initial $50 to $60 charge for the Master Module and a one-time $15 membership fee. 

NANOBYTES 

Jon Shirley, who was vice-president of computer merchandising for Tandy Corp. (Radio Shack), has left 
after 25 years at Tandy to become president of Microsoft Corp. . . . Harris Semiconductor and Intel 
jointly announced that both will produce a CMOS version of the Intel 8086 microprocessor and related 
support peripheral chips, Harris's 80C86 will be the first 1 6-bit CMOS microprocessor when it 
becomes available in the fall. Because CMOS chips require less power than regular NMOS 
microprocessors, the 80C86 will probably be used first in portable computers. National Semiconductor 
is working on a CMOS version of its 1 6-bit 1 6032 processor to be available in 1 984. . . , Microsoft is 
developing Logo for Spectravideo computers. Priced at $49.95, Microsoft Logo for Spectravideo will 
be available by the fourth quarter of 1 983 and for the MSX standard by early 1 984. No additional 
peripherals are needed to run Logo on the $300 SV-318 or the SV-328. . . . The Atari 1027, a 
20-character-per-second letter-quality printer for $349.95, will be available this fall. Bundled with the 
Atari 600XL computer and the Atariwriter word processor, the printer will sell for $599.95. . . , Texas 
Instruments, which cited the turbulent home computer market as the reason for a projected 
$ 100-miflion second-quarter loss, has cancelled its plans to produce the low-cost 99/2 computer an¬ 
nounced in January. Tl said it has shipped more than one million units of its 99/4A home computer and 
plans to introduce the 99/8, an ''advanced home computer," in the fall. . . . Microcom, of Norwood, 
MA, has announced it will license the protocol used in its hardware and software communications prod¬ 
ucts. Visicorp, Apple, and GTE Telenet have agreed to support the protocol as a standard, which 
simplifies file transfers between microcomputers. . . . Softyme Inc. of San Francisco, CA, will test its 
Softyme Express system in an El Cerrito, CA, Computerland store. The system includes a computer 
with a database of available programs. When a customer decides what software package to buy, the 
program is transmitted to the machine and copied onto single- or double-sided disks in IBM PC-DOS 1.1 
or 2.0 format. ... In November, Radio Shack will release a Videotex and Office Information System 
based on its Model 16B multiuser system, As many as 64 terminals at a time can access up to 256 
databases on the system, priced at $1 2,000 and up. . . . Digital Equipment Corp. (DEC) announced a 
Winchester hard disk for its Professional Computer as well as changes to its operating system. DEC will 
soon begin selling its personal computers through its Business Centers, 
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E • IBM-PC • APPLE II • TRS-8 


Percom Data Corporation has one hard disk drive system for just about ALL personal computers 
... including of course ... IBM -PC, APPLE II, and TRS'80\ Percom Data's innovations 
with 5W Winchester technology mean that for most personal computers ,,, 
having a reliable hard disk system is as easy as hooking up a cable, 

A Percom Data PHD 11 will interface with your present system . and your future system ... 
so if you do change computers, you can still keep your most Important investment.. . 
your Percom Data Hard Disk Drive. 

Because Percom Data helped create the industry standards of today ... new designs in software 
and hardware will make your selection of a Percom Data Hard Disk Drive pay off 
tomorrow through system compatibility 

A Percom Data PHD works to capacity because we take the time to correctly develop interface 
software to your computer which leaves no performance holes for you to fall into. 

Percom Data knows software functionality is the key to hardware performance. 

Today, Percom Data PHD supports a variety of software to match your computer: 

IBM -PC, PC DOS™ 1,1 OR 1,0 
CP M-86 , CONCURRENT CP M-86 1 
APPLE T DOS 3.3, CP. NT 
TRS-80 MODELS III & L DOPLUS, LDOS 

IMAGINE ... Percom Data Winchester 5 1 // technology ... for today's computers . * 

and tomorrow s. 

To receive an informational booklet describing Percom Hard Disk Systems, or to determine if we 
have a system for your computer call our 
Hard-Line Hot-Line at 1-800-527-1222. 

We will also give you the name of a nearby authorized Percom Data Dealer 
Dealer inquiries are welcome. 

(PEF80M DATA] 

CORPORATION 

Expanding Your Peripheral Vision 


DRIVES ♦ NETWORKS » SOFTWARE 

(214) 340-7081 - 1-800-527-1222 - TELEX: 73-0401 (PERCOM) 

IBM is a registered trademark of International Business Machines APPLE is a registered trademark Of Apple Computer Inc 
TRS-80 is a registered trademgTk ot Tandy Radio Shack Corp PHD is a registered trademark pf Percom Data Corporation 
COPYRIGHT 1983 PERCOM DATA COR FOR AT ION 













MILESTONE® 

WHEN TIME IS MONEY 



Asa project manager, you know 
the value of meticulous plan- 
ning. Oversights and miscalcu¬ 
lations can cost you crucial 
time and money, 

Milestone is a project manage¬ 
ment and time scheduling pro¬ 
gram, It is a powerful "critical 
path"' programfor planning and 
analyzing virtually any project, 
from a cost estimate for a con¬ 
struction project to a schedule 
for installing a computer sys¬ 
tem. The applications are unlim¬ 
ited. 

Milestone uses PERT, Perfor¬ 
mance Evaluation and Review 
Technique, and CPM, Critical 
Path Method, to plan a project, 
yet Milestone is one of the easi¬ 
est software packages to use. 

The Milestone user can change 
a variable and instantly Mile¬ 
stone will display the effect on 
the entire project. For instance, 
the estimated completion date 
of a particular time-crucial task 
may be changed. All schedul¬ 
ing, manpower costs and asso¬ 
ciated reports will be re-tabu- 
lated 

TIME IS MONEY, SAVE BOTH 
WITH MILESTONE. 

The price is £295 CP/M*' and CP/M-SB'" ver¬ 
sions require 64K and 126K RAM respec¬ 
tively Manual alone is $30 

For more information see your local compu¬ 
ter dealer or contact Digital Marketing 
directly 


DIGITAL/MARKETING 

DIGITAL /VV1RKONG 



DIGITAL MARKETING CORPORATION 


IS00) 826-2222 

716310UIEVABO C1pCl£ * WALNU1 OKFK -.CA 
(4151 10 QQ * TU.EJC T7 IDIGMICFG WNCkl 


MiPeslone is a registered trademark of Organic 
Software 

CP-'M <s a registered trademark of Digital Research. 
lr>c 

CP M-86 is a irademark of Digital Research. Inc 


Letters 


Is Radiation Harmful? 

Edward M. Gogol's letter (April, p, 14) 
presented some excellent thoughts about 
radiation. But I have one correction. He 
states, "Radiation levels decrease as the 
square of the distance from the screen." 
This is true for a point source of radiation. 
It is not true for a 12-inch screen. 

To illustrate, consider a video screen 
the size of a movie theater screen. A per¬ 
son standing one foot from the screen then 
moving to a distance of two feet would 
receive almost identical radiation, not 
one-quarter the radiation, as the formula 
for point sources would indicate. 

The radiation, I believe, would be pro¬ 
portional to the angular area subtended 
by the screen at one distance compared 
with the angular area of the second 
distance. This presumes equal radiation 
from all areas of the screen. As you can 
see, it starts to become complex. 

Obe G. Doan 
14710 Parthema St. 

Panorama City, CA 91402 

Edward Gogol's letter does not belong 
in a magazine of BYTE's caliber, 

1. Contrary to his claims, no variety of 
radiation can be eliminated complete- 
ly, 

2. A properly designed video display 
does not emit significant X-radiation 
when operated within its design limits. 

3. The claim that "with radiation, there is 
no threshold" is a statement that 
nobody can make with certainty. 
There is evidence pointing in all direc¬ 
tions, including evidence that more 
radiation extends life (Pearson and 
Shaw, Life Extension, Warner Books, 
1982. p. 516). 

4. The implication that microwave ex¬ 
posure below a level that causes signifi¬ 
cant heating in the body is harmful is a 
lie that would be funny if so many peo¬ 
ple did not believe it. Fear of micro- 
waves is a much greater health hazard 
than microwaves. 

5. On most terminals, turning down the 
brightness does not reduce the electron 
beam acceleration voltage but in¬ 
creases the voltage by a small amount 
due to the finite resistance of the high- 
voltage supply and the decrease of 
beam current, (Total high-energy 
radiation is likely to decrease, as Gogol 
claims.) 


6. The claim that a light-emitting diode 
display emits no radiation is stupid. It 
radiates waste heat, it radiates very 
small amounts of "nuclear" radiation 
from impurities in the package, and it 
radiates light. 

7. Gogol's references are highly suspi¬ 
cious. The Sierra Club is a well-known 
Luddite organization, and G of man's 
public stance suggests that he is inter¬ 
ested in advancing his prejudices rather 
than finding the truth. An earlier Gof- 
man book was described by Peter 
Beckman as 'grotesquely biased." The 
Zapping of A merica is a sensationalis¬ 
ts book of no more scientific merit 
than The Chariots of the Gods . 

Christopher M, Maple 
Chief Engineer 
Ingrid's Computers 
8377 Capistrano Ave. 

Canoga Park, CA 91304 

1 read with interest the letter by Edward 
M, Gogol critical of Dr. John Villforth of 
the U.S. Bureau of Radiological Health on 
his assurances of the near-zero present 
risk from ionizing radiation from video 
displays. The irony of this attack is amaz¬ 
ing: in the more than 10 years that I have 
known Villforth, he has conducted a one- 
man crusade against the hazards of dental 
x-ray machines in particular. In this he is 
supported by the National Health Physics 
Society, which consists of 5500 people 
nationwide engaged in protecting man¬ 
kind from the effects of ionizing radiation. 

The average natural radiation back¬ 
ground in the United States is about 100 
mR per year with a large deviation from 
the mean, which I will discuss later* How¬ 
ever, the average black-and-white (in¬ 
cludes single colors like green) display 
tubes, including TV tubes, have an accel¬ 
erating potential of 12 to 16 kilovolts 
(kVh The 16-kV maximum x-rays pro¬ 
duced by this type of tube are virtually 
unmeasurable at the faceplate because of 
its thickness of % to y 2 inches of glass, 
which is necessary to protect the near-flat 
surface from the crushing pressure of the 
air outside* The full-color display, like its 
TV counterpart, requires an accelerating 
potential of about 25 kV and is capable of 
producing 25-kV maximum x-rays. Be¬ 
cause the glass faceplate is of shniliar 
thickness to that of the single-color tube, 
there is a greater risk for the escape of 
x-rays. Very sensitive devices are required 
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THE NEW AMPLOT-II 


IS ALL BUSINESS. 


plotter applications 


Analytical data display * Mathematical functions • Geo¬ 
metric patterns • System/component characteristic 
display • Statistical charts • Workflow diagrams • Per¬ 
formance graphs • Organization charts • Creative 
graphics • Personal achievement charts • Instruc¬ 
tional/reference diagrams. 


The new AMPLOT-II on computer command, can 
automatically produce hard-copy, 6-color business or 
engineering graphics in minutes. Designed for the end- 
user and OEM applications, its high pen speed, auto¬ 
matic pen retrieval and high resolution assure fast, 
accurate 10" x 14" plots. Compatible with mosi per¬ 
sonal computers, the AMPLOT-II is economically 
priced at only $1299.00 retail. Just circle the reader 
service number for complete engineering details, 


2201 Lively Blvd • Eik Grove Village, IL 60007 
(312)364-1180 TLX: 25-4786 
REGIONAL OFFICES Calif (714| 662-3949 • Texas (81 7) 498-2334 
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your guide to innovative computing! 
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to measure these low-energy x-rays for the 
equivalent of 10 to 12 hours of use per day 
for a full year, at levels a small fraction of 
the 100 mR average annual dose. It is the 
function of the Bureau of Radiological 
Health to make such measurements and 
issue warnings if the background level is 
increased. 

Surprisingly, the ionizing radiation 
potential of the video display and its 
counterpart, the TV screen, is not from its 
x-ray potential but from its efficiency as 
an electrostatic precipitator. In the air of 
all buildings there is a radioactive noble 
gas called radon. When radon decays, the 
radioactive daughters formed are posi¬ 
tively charged and are attracted to the 
glass surfaces of the display tube, adher¬ 
ing to the glass until the daughter's decay. 
We have used this phenomenon for some 
years to estimate the amount of radon in 
homes. When the TV set is turned off and 
an alpha counter is applied to the screen, a 
rapid count indicates the need for espe¬ 
cially careful radon daughter measure¬ 
ments. This buildup of radiation on the 
viewing screen may disturb Gogol, but I 
for one would rather have these radon 
daughters on the screen than in my lungs. 

While the national average background 


is about 100 mR/year, there are wide vari¬ 
ations. The area south of Chicago has 
water wells and radium-bearing soil that 
can increase this average by as much as 10 
times. Similarly, the New England states 
have areas of granite rock in the ground 
that can increase the natural background 
10 to 50 times. However, epidemiological 
studies indicate these states to be as 
healthy as any in the U.S. When actual 
measurements are substituted for assump¬ 
tions, no correlation between radiation 
and health can be shown (Beck and Krey 
in Science , April 1983, pp. 18-24). 

Gogol has quoted Dr. John Gofmans 
book Radiation and Human Health as the 
authority on ionising radiation. Gofman 
and about 10 others have taken the posi¬ 
tion that the radiation dose below 10 
mR/year is more harmful than the linear 
model will predict. However, most au¬ 
thorities have agreed that health effects 
cannot be scientifically verified below 10 
mR/year. The linear model was chosen by 
the NCRP and the BEIR committees not 
because It could be scientifically verified 
but because the levels produced were con¬ 
sidered safe and allowed dose calculations 
to be made relatively easier. This model 
extrapolates radiation effects from the 10 


mR area to 0, where no radiation effects 
are assumed to be produced. In this no¬ 
man's-land below 10 mR, Dr. L. D. 
Luckey has also written a book called 
Hormesis with Ionizing Radiation , pub¬ 
lished by Chemical Rubber Press (the 
book costs $60, so it might be advisable to 
check it out of a library), Hormesis is a 
neologism that, loosely translated from 
the Greek, means "beneficial effects/' Dr, 
Luckey has listed more than a thousand 
experiments with plants and animals that 
exhibit beneficial effects in the 10 to 50 
mR/year region. He would be the first to 
point out that there is still no absolute 
proof. However, the total biological 
evidence is not helping the case of in¬ 
creased health effects/mR in the region 
below 10 mR/year, the position taken by 
Dr, Gofman and several others. 

The second authority Gogol quotes is 
Paul Brodeur's The Zapping of America. 
The only review I have seen of this book is 
a short one in the Health Physics Newslet¬ 
ter warning that the book is long on 
claims and short on proof. Because the 
subject is radio frequency and micro- 
waves, most readers of BYTE have 
enough background to deal with it. 

This nation has enough troubles with 
the economy and displaced or discarded 
energy without taking sides in a scientific 
debate about whether or not harm exists. 
The readers of BYTE will agree with me 
when I say it pays to believe almost 
nothing that you hear and to be very 
critical of what you see. 

FT. Perdue 

103 Oak Lane 

Oak Ridge, TN 37830 


Enhancing Usability 

I am writing in response to Gregg 
Williams' editorial (April, p, 6). Recently I 
purchased a microcomputer and have ob¬ 
tained first-hand information about 
usability from the software I've been using 
with it. I have some ideas that could make 
life easier for many people complaining 
about usability. 

First, it is not accurate to say that 
nobody knows what makes software easy 
to use. There is a great amount of 
literature on laboratory studies of the sub¬ 
ject. There are even more papers on the 
subject—not always so well supported, 
but by human-factors experts. 

One principle of usability is to make 
programs and parts of programs indepen- 



FEATURES 


* Typewriter operation with nothing to disconnect * to, 12 or is characters per 
inch switch selectable • portable with carrying case * Entire Interface mounted 
Internally in the Olivetti Praxis 30 typewriter ■ t JnderJtning ■ Cables available for 
most computers • Service from Olivetti dealers • Centronics compatible parallel 
Input * Built in self test • Cartridge ribbon * 2nd keyboard switch selectable. 


^BYTEWRITER 


125 NORTHV1EW RD.. ITHACA, N.Y. 14850 
(607) 272*1 132 
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AVAILABLE SOFTWARE DRIVERS 

L IBM PC 
2 APPLE n 
3. MDS-ISIS 
4 CPM 


5, TEKTRONICS 8002 

6, ATARI 

7, TRS-SO COLOR 

8, FLEX 
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GANGPRO-8™ MULTIPROGRAMMER.$1295.00 

GANGPRG-B* allows user to program up to 8 EE/EPROMS simultaneously using 
the latest state oi the art programming algorithms. It can test and duplicate a 
wide variety Of devices tram 16K to 256K. There are no personality modules to 
buy, 8 digit alphanumeric display prompts user with messages. This unit is ex¬ 
tremely easy to operate and is ideally suited tor a production environment. 

Q.UV-T8™ series UV EPROM ERASERS 

QHV-T8/2T ($97.50) is an industrial quality eraser, designed in a steel 
enclosure with a 5" wide tray. UV indicator lens, antistatic pad 60 minute rugged 
timer and safety interlock switch are standard. Capacity is 24 EPROMS, 15 20 
minutes erase time for 15 EPROMS, 

atTV-Tfl/Z ($124.95) Simitar to GUVT8/2T (with 40% taster Erase Time). 

QXJV-T8/2N ($68.95) Same as the QUV-T8/2T version without the timer and 
safety interlock switch 

WV-n/l ($49.95) Economy model in a molded two part plastic case Erases 35 
EPROMS in 20 minutes, 

PROMPRO-7™ SERIAL RS-232 STAND-ALONE $489.00 

MCS-48* FAMILY PROGRAMMING WITH PROMPRO-7! 

PROMFROT 7 * is an intelligent self-contained unit ideally suited for engineering 
development Beld service, or production It can program and verity a wide 
variety of 8K to 128K EPROMS. This unit has a 32K (4K BYTES).- internal RAM Buffer 
that could be accessed by the user through a computer or terminal. This unit can 
also program the micro chips such as the 8478,8749,8751,8741 8742 8755. The price 
includes all modules up to 32K EPROMS & The 8748 & 8749H Micros 
Upload/download is done by either Molorola or Intel Hex format 

PROMPRO-8 * SERIAL RS-232 STAND-ALONE $689.00 

This extremely versatile programmer has as much as t28K (16K x 8) ol internal 
RAM dedicated to the EE/EPROMs. This RAM buffer cam be accessed either 
through a computer terminal or by user target system (EPROM emulation). 
PROMPRO-8 8 digit alphanumeric display prompts user with the system 
messages A keypad option is available tor standalone editing. An impressive 
range ol devices are programmed (as standard feature). 

*MCSt 4B js a registered trademark o! Intel Co. Circle 239 on inquiry 
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The rationale behind the 
onventional 90-day warranty 
s that anything likely to go 
yrongwill go wrong in the first 
I months. 

But it can take 3 months 
ust to get comfortable with a 
lew system. That’s the honey- 
noon-period, when you treat 
our equipment with the deli¬ 
cacy of a safecracker. 


a ympuStarcan network up to255 intelligent 
ermirials and give each of them access to 
ommon or restricted databases. 

Ah, but now it’s 5 months 
town the road, the honeymoon 
s over, your equipment has 
finally begun to justify its cost, 
ind that’s the afternoon your 
processor’s fan succumbs to 
atigue. 

Or maybe the malfunction 
s more gradual, like a disk- 
lead drifting increasingly out 
af alignment. 

Or more elusive, like an in¬ 
termittent failure due to border- 
ine components. 

When\bu Build Them 
Stronger, \bu Can Back 
Them Longer. 

And that’s why all Intertec 
terminals, computer networks 
and disk storage systems come 
with a full year of coverage. 

Not because you’ll need it,but 
to assure you that you won’t. 

m CP/M if u re^isturud tmtiemurk qf Diktat Reseanii. 

* Microsoft Baste is a roistered iTruienuirk of Microsoft Corporation. 
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See—unlike other makers, 
we know what we’re standing 
behind. 

We don’t slap Intertec 
nameplates on other people’s 
parts. We build virtually all our 
equipment ourselves. 

And we assemble it ourselves. 

And we test and re-test it 
ourselves. 

More Bytes 
For \bur Buck. 

That’s also why 
we can offer you flatly 
superior dollar-values. 

In single-user 
desk tops, for example, 
our SuperBrain offers 
twin Z80s, standard; 

64 kbytes of dynamic ram, 
standard; up to 1.5 mbytes of 
disk storage, standard; 

CP/M 2.2* and MBasic, 4 
standard. 

And compared to conven¬ 
tional multi-user systems, our 
CompuStar systems can give 
you many more hours of 
productive labor every day - 
because, instead of depending 
on a central processor for data 
manipulation, each worksta¬ 
tion in a CompuStar network 
has its own processor and its 
own 64 kbytes of ram. 

As a result, you can have 
anywhere from 2 to 255 work¬ 
stations workingsimultaneously 
without suffering noticeable 
declines in execution-time. 

Why Just Expand When 
\bu Can Up-Grade? 

In fact, if you assess your 
expansion alternatives in terms 
of relative payback potential, 



you’re very likely to find that 
up-grading with Intertec equip¬ 
ment from scratch would be 
more cost-effective than 
burdening your existing instal¬ 
lation with add-on’s. 

Dollar for dollar, the Inter¬ 
tec system is apt to be not only 
faster, more powerful and more 
versatile, but more reliable and 
better supported. 

Service On Site? 
Within 4 Hours? 


In addition to our one-year 
warranty, and the carry-in 
service provided by authorized 
Intertec dealers, we also have 
600factory-trained technicians 
to provide service on-site in 120 
U.S. cities,often within4hours. 

To arrange for that service 



Since we build our 
equipment from 
scratch, we can 
afford to do it right 
and still hold down 
our prices. 


just call our Customer Services 
Department at 803/798-9100. 
At the same time we’ll be happy 
to give you the name of your 
nearest Intertec dealer. 

Orwriteon your letterhead 
to Intertec Data Systems Cor¬ 
poration, 2300 Broad River 
Road, Columbia, SC 29210. 

intertec 
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C86 - For Professional Programmers 


Complete C Tight Code No Royalties Library Source 

• C - The Language for Professional Programmers: C combines 
full control of the machine with the best productivity features, 
G is used by: 

IBM Bell VisiCorp Digital Research MicroPro Wang Microsoft 

• A Complete Implementation - C86 includes all of the features 
described by Kernigan and Ritchie. C86 delivers portability, 
consistency, FULL C. 

• Extensions include long identifiers and additional data types. 

• Tight code is produced by G86. Only needed code is linked 
from the library. The January 1983 Byte benchmark shows 
C86 as the fastest. 

• No Royalties are payable to us on G programs you sell. 

• Library Source provided includes UNIX I/O support, interface 
with and control of the Operating System and of hardware, all 
functions described in K & R, a Mathematics Library, and a 
Trigonometry Library. 

• Overlay Support allows development of large programs. 

• Assembler may be used to write a function. Macro support can 
increase productivity. Programs are ROMable 

• Our Update Policy helps you to keep the Best Personal Com¬ 
puter C Compiler for the 8086 as the technology improves. 


See your Deafer for: 

□ Free Information: “C86 Product Description”,... *.*. NC 

O The C Programming Language" by K & R . ....$ 25.00 

□ "The 086 User Manual"____ 35.00 

□ C86 Compiler Diskette and Manual., *... 395.00 


We support all common formats under PG-DOS. GPM-86, MSDOS 
and MPM-86, 

VISA and Master Card accepted. They Say It AIL.. We Do It ALL 



Computer Innovations 
10 Mechanic Street 
Suite J-104 
Redbank t NJ 07701 
201-530-0995 


C06 Is a trademark of Computer Innovations, I no. CPM-86 
and MPM-B6 are trademarks of Digital Research. 

MSDOS is a trademark of Microsoft PC DOS is a 
trademark of International Business Machines. 



Prices subject to change without notice. 


dent. In other words, an editor edits; a 
word-processing program processes a file 
to produce text output. The future does 
not lie along the path of integrating these 
two functions, as with 1-2-3 or MBA, but 
in separating the functions. 

For example, in my editor, when I want 
to end a line, I should be able to press 
Enter. There should be no implication to a 
coupled word processor that Enter signi¬ 
fies the end of a paragraph. If I want to 
signal the end of a paragraph. I'll signal 
that in the file I'm editing, using a word- 
processor command, as a separate step. 

There is no magic in being able to in¬ 
clude spreadsheet output into a memo or 
book chapter. I should be able to copy it 
into the file I'm creating with my editor, 
or to point to it, in the file, by means of 
some imbedded command. 

The structure of the editor output, the 
word-processor input, and the spread¬ 
sheet output should not imply among 
them any native relationships or coupling. 
I use such uncoupled software in my job; 
there is no reason that it cannot be devel¬ 
oped for microcomputers. 

In this light, the new advances may 
signal greater sophistication but not nec¬ 
essarily greater ease of use. A desktop 
manager is only a sophisticated analog for 
being able to copy one file into another. 

Robert C. Maegerlein 
218 Watchung Ave. 

Upper Montclair, NJ 07043 


On Structured Programming 

As a professional programmer and a 
structured-programming maven as well as 
the owner of an S-I00, 8-inch CF/M per¬ 
sonal computer, I have watched the lan¬ 
guage diatribes fly back and forth with 
great interest. Although i realize my 
status as a high priest will leave my opin¬ 
ions open to suspicion, I wish to make a 
few points about programming and lan¬ 
guages in general. 

Despite anything else that may have 
been uttered in haste about structured 
programming, the primary lessons of a 
structured approach are to figure out 
what you want your program to do, what 
type and form of data it is intended to in¬ 
put and output, and how your program 
will interact with its user, before you 
write a single line of code. 

The sof tware designer u sua 1 ly uses 
some kind or combination of hierarchical 
tree chart, Verner-Orr diagram, and/or 
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Before you buy a printer 
look at the fine print. 




and the proof 


is right before your eyes 


This is an actual printout from Digital's Letterprinter 100 


As you can see, it's good enough to send out to customers 


But that's not all the Letterprinter 100 can do 


Suppose, for instance, you're in a hurry 


Just push a eiutton and you can print out a whole page of draft copy 


IN LESS THAN TEN SECONDS 


There are other fine points. You can see how the Letterprinter 


100 can print multiple typefaces. It can also print in BOLD, 
double-width and condense , And do all these styles 


automatically, without stopping. And with its wide range of graphics 

capabilities, you can even draw your own conclusions. 

15,ft i .. .——r-—- 15-* 


IINVENTOR 1 


You simply can't find a more versatile printer than the 
Letterprinter 100. And it's just one of a family of printers we offer 
for Digital's personal computers and video terminals. Including 
a daisy-wheel printer, the LQP02, and a low-cost Personal Printer, 
the LA50, that still make you look good on paper. 


So now that you've read the fine print, see our fine printers 


B raE’ j.-800-DIGITAL.extension 700 . for the distributor near you 


Or write Digital Equipment Corporation, Terminals Product Group 


2 Mt. Royal Avenue,UP01-5, Marlboro, Ma. 01752 








































Mouse: Not So Mighty 
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flow chart to develop program function, 
and these very high-level, abstract designs 
are then translated to pseudocode that 
describes in detail the operation of the 
program in English, Latin, an arbitrary 
mixture of C and Pascal, or however you 
desire. This includes logic, mathematics, 
and I/O in any form. These steps are 
iterative—that is, the high-level designs 
are modified according to the needs dis¬ 
covered by the pseudocode, and the 
pseudocode is redefined by new, more 
elegant approaches that become obvious 
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Curtis W. Rendon 
Syntax Constructs Inc. 
14522 Hiram Clarke 
Houston, TX 77045 


Editor's Note: For further discussion of 
languages, see Jerry Pournelle's article, 
"The Debate Goes On," on page 312. 


In response to Gregg Williams' editorial 
{'The New Generation of Human- 
Engineered Software," April, p, 6), the 
mouse of Lisa, Visi On, and their pre¬ 
decessor, the Xerox Star, is a truly 
fascinating hardware device, and on those 
few occasions that I have seen these 
devices in use, I have been impressed. But 
the mouse is not revolutionary, and, as its 
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from the tree/flow charts. So the pseudo¬ 
code starts as a simplistic statement of 
functions that quickly evolves into a 
detailed list that will greatly resemble a 
usable computer language. 

From this point, it is easy to translate 
the pseudocode to any computer language 
that is appropriate to the functions to be 
performed, the speed/memory require¬ 
ments of the target computer, and the 
fluency of the programmer. This ap¬ 
proach even allows for structured BASIC, 

Is this a lot of work? Yes, but it is plac¬ 


ing the burden at the front, so much less 
time is necessary to test and debug the 
final result. The structured approach also 
allows for another benefit rarely con¬ 
sidered by hackers or even by a lot of my 
fellow high priests: documentation, 

A program for strictly in-house use will 
be difficult to use after the coding is no 
longer fresh in your mind, and even more 
difficult to modify. With structured pro¬ 
gramming, when you fix your program, 
you can be aware of all the ramifications. 

As for languages, my preference is for 
any language that allows me to maintain 
my logic structure easily within the code, 
a natural for all the ALGOL descendants 
(PL/I, Pascal, C, Ada, etc.). However, 
due to my work, I find myself quite often 
running afoul of these strongly typed lan¬ 
guages and have to resort to good old 
FORTRAN. At least it runs fast, is good 
at math, and has mixed-record I/O. FOR¬ 
TRAN 77 allows something of both 
worlds, although it doesn't have data 
structures. 

BASIC also has its place. Although not 
prone to informational error messages, 
BASIC is easy for a beginner to learn and 
get instant gratification from. With the 
advent of compilers, BASIC can also 
generate code that executes at a 
reasonable speed, although I need 
separately compiled subroutines. 

Compilers that examine ail of your code 
let you see all of your programming errors 
at once, an enormous advantage when 
dealing with related variables and func¬ 
tions that may have been confused some¬ 
where along the way (built-in cross-refer¬ 
ences are a great help, too). 




Once you've stored important information on full size or 
mini-diskettes, the trick is to keep it there the way you stored it. 

That calls for a rugged first line of defense against dirt and grit, 
sharp objects, bending or pressure and all the other enemies of 
magnetic media. 

And your best defense is Ring King, You get full protection for every 
disk, easy retrieval, ready label reference for fast searches, and 
maximum storage in minimum space. 

For the full story on all the Ring King Data Defenders, see your Ring 
King Dealer or write for our Magnetic Media Filing Systems Catalog, 
showing our full line of storage and retrieval systems. Ring King 
Visibles, Inc., 215 W, Second St., Muscatine, IA 52761, 

(319) 263-8144. 


Diskette filing systems by 
























OPEN YOUR APPLE TO A 
WORLD OF COMMUNICATION 


Videx' new PSIO Dual Function . 

Interface CArd gives you a whole' 

ne w world of communka tion ... * 

with a whole new ease 

of operation. 

■' . • 

HHT 

The PSIO allows you to use a 

printer (parallel output} * * 

and a modem (serial l/0|p 

port) simultaneously, •" 

through use of just one 

card! But best of all, §f 

the PSIO makes com- • 

municating through 
either method worlds 



On ce you've chosen your 
# m options, the PSIO's highly 

sophisticated NOVKAM 
(nonvolatile RAM) will 
# remember and perma¬ 

nently save-them. That 
means you won't have to 
9 give the same config- 

*- urations over and over 


easier than its ever 
been before. 

7"he PSIO lets you 
choose from among 


again ... your PSIO will 
do it for you-. And if you 
want to change those 
configurations, you can 



do it through software in¬ 
stead of through the con¬ 
fusing array of switc lies thal 
other c ards use. 
he PSIO will work with an\ 
printer mod tun you now hap¬ 
pen to own , . .and it will work with 
any printer modem you happen to 
purchase in the future. Adaptable ( 
•Definitely! 

he PSIO is. completely compatible with 
BASIC, Pascal and CP/M* systems. 


a n u n m a! c hed ra nge o f 
sol t ware-selectable 
options, including vari¬ 
able baud rate selection, 
form width, form length, 
auto linefeed, line teed mask, 

Xon XoH protocol, lowercase 
masking, shift wire? mod support, v 
duplex mode, parity, data format, 
video echo mode and a slot echo mode. 

PSIO can also open up new worlds for 
graphics, since it can reproduce your picture on 
any graphics printer Rotate you r picture, enlarge 
it, change it as you wish. 






















name suggests, it is really nothing more 
than a rodent. Its functional predecessor 
was the light pen. Some years ago, light 
pens were fashionable devices for select¬ 
ing a particular function, and they are still 
in use. But displays attaching light pens 
had to have an appropriate phosphor, and 
they were not as easy to program as func¬ 
tion keys. About the same time, touch- 
sensitive screens were introduced, and 
they are still used in applications such as 
online catalogs in libraries; here, too, 
however, programming appears to be the 
chief stumbling block. 

If the name of the game is "ease of use/' 
the industry would be far wiser to develop 
touch-sensitive displays than mice. 
Because a display has no moving parts, it 
is likely to prove more durable than a 
mouse. And a finger placed on a display 
screen does not require additional desk 
space, as a mouse does. If an executive 
were having an office conference, don't 
you think he might rather touch his screen 
a couple of times than roll a mouse 
around his desk pressing buttons on it? 

There are, obviously, many considera¬ 
tions at work in the development of new 
products. My bet, simply stated, is that 
the mouse is not a viable product. At best, 
it will limp along like bubble memory. 

John P. Rash 
President 
Acorn Data Ltd. 

611 W, 111th St., Box 57 
New York, NY 10025 


The High Cost of Software 

I certainly don't pretend to be in favor 
of the theft of software, but I believe that 
software piracy is being fought with the 
wrong weapons. Perhaps software ven¬ 
dors need to reevaluate their marketing 
strategies. Simply keeping the price high 
because the market appears willing to sup¬ 
port it is both a greedy and naive ap¬ 
proach. 

Vendors are not solely to blame for 
high prices. I believe that the average con¬ 
sumer pays the exorbitant prices de¬ 
manded because he simply does not know 
the worth of a piece of software. If some¬ 
one tried to sell that same person a text¬ 
book for, say, $300, he would laugh. Yet 
the textbook may easily represent more 
hours of labor and may require more 
years of experience on the subject area to 
write. In addition, the book may not en- 
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joy as large a market as a good piece of 
software does, 

I don't begrudge companies a fair pro¬ 
fit, but I do object to exploitation. I think 
that if anybody is being "ripped off" in 
this industry it is we the consumers, not 
the software companies. Perhaps they are 
the pirates. 

P. J. Lenk 

2505 David Ave. 

Pacific Grove, CA 93950 


New, Improved Compiler 

Jay Freeman's letter (April, p, 20) in 
regard to Intel's FORTRAN-86 version 1.0 
points up some known difficulties with 
that past version of our compiler. The 
release of the FORTRAN-86 Compiler, 
version 2.1, that is currently being 
shipped to customers corrects bugs found 
in the previous version as well as provides 
new features. 

Kenneth A. Pomper 
Development Systems Operation 
Intel Corporation 
3065 Bowers Ave. 

Santa Clara, CA 95051 


Algorithm Amended 

I recently read Timothy G. Corrigan s 
"Add Dimensions to Your BASIC' 
(March, p. 307). The idea of indexing 
multidimensioned arrays with a single 
dimension index is sound and useful. 
However, the algorithm introduced is in 
error. For instance, for a two-dimensional 
array with a dimension X having a max¬ 
imum index of XM, and Y having a max¬ 
imum of YM, the formula given for the 
index is 

I = X X YM + Y 

Considering X to be the row dimension 
and Y to be the column dimension, you 
can see that this formula produces indices 
I from 0 to YM associated with the first 
row (X — 0) of the matrix, as it should. 
However, the next element I that is pro¬ 
duced (for the second row, first column, 
such that X = 1, and Y = 0) is also YM. 
In every case, the formula repeats the last 
index I for the last row element for the ele¬ 
ment that is first in the next row. Ob- 
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Now Attractive 
Industrial Quality 
Mainframes 

Enclosures as low as 

$200 

Dual LED Display 
Shock Mounted 6 Slot 
Motherboard/Card Cage 
PS-lOl Power Supply 
Power & Reset Switches, A/C Filter 
Fan, Etc 


SDS-SIOO-SL 

8" Floppy Drive Enclosure/System 
Special Lift Out Drive Rack 
Fits all Regular and Slim-Line 8" Drives 
Also Will Support 5-1/4" Hard Disk 


SDS-SIOO-MFL 

5-1/4" Floppy and/or Hard Drive 
Enclosure / System 






PS-lOl Power Supply 

This solid supply gives you the 
capability of running any variety of 
8" floppy or 5-1/4'' floppy or hard disk 
drive as well as provides power for a 
full SlOO-Buss Motherboard 

Regulated: Unregulated; 

8V @ 8 amp +16V @ 1 amp 

H-5V @ 5 amp “16V @ 1 amp 

+12V @ 5 amp 
+24V @ 5 amp 
-5or -12V @ lamp 


SIERRA DATA SCIENCES 


Fresno. California/ 


Product Support Division 
25700 First Street. Westlake, Ohio 44145 
(216) 8921800 TELEX: 980131 WDMR 

















On the Threshold 
of 8-Bit Hyberspeed 



At 8MHz 


Sierra Data I _MBBi 

Sciences' new Z80 single- 
board computers are the 
first—and the fastest— 
microcomputers in their 
class. 1 - 

Under CP/M™ they perform like single 
user minis. Teamed with networking 
TurboDOS™ their 16-bit-buss-transfers 
amaze the demanding 16-bit multiuser 
world. And at Sierra Data's production- 
oriented price, they bring an ever- 
expanding universe of CP/M compatible 
software into a whole new realm of price/ 
performance reality. 

Solve your need for speed. Only a reliable 
manufacturer with Sierra Data’s undisput¬ 
ed technical lead and established reputa¬ 
tion for support can deliver these fea¬ 
tures—all on board our new slave/ 
satellite single-board computers: 


• Meets IEEE 696/S-lOO 
Standards • Z80H (8MHz) 
Z80B (6MHz), or Z80A 
, (4MHz), • 64K/128KV 

_ 256KV512K* bank-select- 

able RAM in 4K incre¬ 
ments • High speed integer or Floating¬ 
point math chip* • 2 Serial ports * 2 
Parallel ports • 4 Counter timers • 4K 
CMOS cache buffer, buss addressable in 
16-bit or 8-bit increments • 4K/8K/16K 
EPROM • Operates under Sierra Data sup¬ 
ported CP/M 2.2**, CP/M 3.0** and 
TurboDOS 1.2** 

Make Sierra Data the heart of your ad¬ 
vanced system or 
discover one of 
Sierra Data’s cost- ^ 
effective, turnkey 

systems. Sierra ■*' ■'? - 

Data’s single or f 

multiuser 20M “A ''gfa i . ■:* 

byte hard disk Ttgsgt-; 

system with 8 inch 
slimline floppy-disk backup is shown 
above. Other popular configurations are 
shown on the previous page. Ask for Sierra 
Data’s product catalog today. 


SIERRA DATA SCIENCES 

Fresno, Caliloinia/ 

Product Support Division 
25700 First St , Westlake, Ohio 44145 
(216) 892-1800 TELEX, 980131WDMR 


'Optional 


* * TurboDOS is a Registered Trademark ot Software 2000 Inc. 


*" CFM is a Registered Trademark of Digital Research 






If you guessed that a Practical 
Peripherals Microbuffer 7 " 
printer buffer saves time, 
you’re right. For the way it 
works, this inexpensive prod¬ 
uct is the most practical addi¬ 
tion to your microcomputer 
system ever. 

With Microbuffer, you 
don’t have to wait for your 
printer to finish before you 
resume using your computer. 

Data is received and 
stored at fast speeds, then 
released from Microbuffer’s 
memory to your printer. 

This is called buffer¬ 
ing. The more you print, the 
more productive it makes your 
workflow. 

Depending on the ver¬ 
sion of Microbuffer, these buf¬ 
fering capacities range from a 
useful 8K of random access 
memory — big enough for 
8,000 characters of storage — 
up to a very large 256K — 
enough for 256,000 characters 
of storage. 
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Practical Peripherals 
makes stand-alone Micro¬ 
buffers for any computer and 
printer combination, including 
add-on units especially for 
Apple II computer and/or 
Epson printers. 

Each has different fea¬ 
tures like graphics dumps and 
text formatting besides its 
buffering capabilities. You can 
choose one that’s just right for 
your system. 

Best of all, they’re built 
to last and work exactly like 
they’re supposed to. 

If you’re still guessing 
whether you can afford to have 
one, talk with any computer 
dealer. That’s the best way to 
find out how practical a 
Practical Peripherals 
Microbuffer is. 



Practical Peripherals, Inc. 

31245 La Baya Drive, Westlake Village, 
California 91362, (213) 991-8200 
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Letters 


viously the index I must refer to a unique 
array element to be of use. Perhaps an 
even simpler way to show that the for¬ 
mula is in error is to consider the two- 
dimensional problem of a 10{X — 1 0 to 9) 
by 5(Y — 0 to 4) array, for which Cor¬ 
rigan provided a BASIC program. You 
can immediately see that the maximum 1 
obtainable from the prescribed formula 
occurs when X and Y are maximum and is 
40, yet there are 50 elements in the array. 
The corresponding correct formula for the 
two-dimensional case is 

1 = X X (YM + 1) + Y 

The algorithm can be extended to a 
third dimension, Z, by modifying the pro¬ 
cedure described by Corrigan. You must 
enclose the two-dimensional expression 
for lin parentheses and multiply by 1 plus 
the maximum value of Z, ZM, and add Z 
as 

I - (X X (YM + 1) 4- Y) X 

(ZM + 1) + Z 

This same algorithm can be used for any 
number of array dimensions just by re¬ 


peating the process. 

In addition, it might be mentioned that 
in many applications, especially in 
statistics, many square two-dimensional 
matrices that are encountered are sym¬ 
metric, that is, the same elements are con¬ 
tained above and below the diagonal. An 
example is an intercorrelation matrix, 
which expresses the degrees of relation¬ 
ship between all possible pairs of 
variables. Traditional statistical software 
for mainframes has ignored this fact and 
stored the whole redundant array in 
memory; there was plenty of memory to 
spare. With matrices of even modest size, 
this is undesirable with the limited RAM 
available to most microcomputers. An in¬ 
dex similar to that introduced above can 
be created to index only the nonredun- 
dant information in such a matrix. Again, 
assuming X as the row dimension and Y as 
the column dimension, the appropriate 
two-dimensional formula is 

I = (X X (X + 1)) / 2 + Y 

Using this formula, the appropriate in¬ 
dices will be created for all the elements of 
the “bottom" nonredundant portion of 


such a square symmetric matrix. 

John D, Morris, Associate Professor 
Box 8143 

Educational Leadership & Research 
Georgia Southern College 
Statesboro, GA 30458 


"A More Powerful Pencil 

In his letter on "the myth of computer 
literacy" (March, p. 16), Dr, E, J. 
Neiburger hit the nail right on the head. 
One of the nails, that is. There are several 
more nails to be hit before we hammer 
down the lid on this argument. 

In one basic sense Dr. Neiburger is 
totally right. If you want to use a com¬ 
puter for certain strictly defined, limited 
applications, you need know nothing 
more than how to turn it on, load the pro¬ 
grams, and follow the prompts on the 
screen. If all you ever intend to use a com¬ 
puter for is these predefined applications, 
then there is no such thing as computer 
literacy. To fill out a form you need to 
know how to read and write but not how 
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PORTABLE SOFTWARE APPLE C P/M IBM 


24 Au&uJt 1963 © BYTE Publications Inc 


Circle £47 on Inquiry card. 













Taught by the nation's leading 
dBASE 11 expert, Adam B. Green, 
whose dBASE II User's Guide 
has sold over 30,000 copies. 

"Green doesn't just teach dBASE 
syntax, he establishes the 
fundamental terminology and 
organization behind data-base 
management systems." 

dNEWS - Ashton-Tate 


Teach your 
computer 
who's BOSS I 

Attend a dBase II or 1-2-3 
SoftwareBanc Seminar 


of SoftwareBanc Seminars’ clients: 


Here are Just a few 
ABC 

Arthur Anderson 
Boeing Aerospace 
CBS 

Chase Manhattan Bank 
Citibank 
Computed and 
Cornell University 
Digital Equipment Corp. 


Digital Research 
Dunn & Bradstreet 
E.F. Hutton 
Fox & Geller 
IBM 

Internal Revenue Service 
LaventhoJ & Horwath 
Merrill Lynch 
Osborne Computer Corp. 
Polaroid Corp. 


Price Waterhouse 
RCA 

Shelf Oil 

Smithsonian Institute 

US. Air Force 

US, Navy 

US, Postal Service 

Victor Business Products 

Westinghouse 

Xerox 


1983 Schedule of Classes 


Anchorage 
August 11-12 
Sheraton Anchorage 


New York 

September 19-23 
New York Hilton 


Dallas 

November 14-18 
AMFAC 


Washington, D.C. Chicago San Diego 

August 29-September 2 October 17-21 December 12-16 

Marriott Crystal Gateway Hyatt Regency Hyatt Island ia 


4 Days of Instruction 

9:00 A.M. to 5:00 P.M. 
dBASE li Fundamentals 
dBASE II Programming 
Advanced dBASE I! 

Problem Solving with 1-2-3 

State of the Art Presentation 

• Video and sound system * Buffet Lunch/Coffee Breaks 

• Video tapes of program authors • Portfolio of Comprehensive 

Seminar Notes 


SI75 Per Day of Instruction 
Pre-payment may be made by: 
MasterCard, VISA or Check. 

Call or write to register 




SoftwareBanc Seminars 

661 Massachusetts Avenue 
Arlington, MA 02174 
(800)45i-2502 
(617)641-1241 inMA 
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Sakata COLOR MONITORS 

... we promise performance 


NOW you can obtain the finest quality line of CRT DISPLAY 
MONITORS at prices far below competition, (if there is any) BUT, 
with unsurpassed quality found in more expensive CRT MONITORS. 
Illustrated 13” COLOR Model SC-300 is super high resolution—RGB 
video input—with every quality feature you'd expect and demand; 
compatible with IBM T APPLE, ATARI 800, NEC and other fine 
personal, popular computers. The modern design will sell itself on 
sight and the splendid performance will 
meet your most discriminating 
requirements. 

Also available; Model SG-1000 ... 12” 
monochrome, high resolution CRT 
MONITOR. Model SC-100 . . . 13” 
composite COLOR CRT MONITOR. 

Model SC-200 .. . 13” RGB high 
resolution COLOR CRT MONITOR. 


SAKATA SC-300 
COMPATIBILITY CHART 


SAKATA CRT MONITORS are available 
wherever personal computers are sold 
... or, write for technical, illustrated 
literature and prices. 


COMPUTER 

SC’300 COLOR 

APPLE II 


APPLE III 

& 

ATAfil-BDD 


COMMODORES 


IBJWLPC 

V* 

NEC-PC 


OSBORNE 


TI-B9 


VIC-20 



NOTE: ON CERTAIN COMPUTERS ADAPTER 
CABLE REQUIRED. 


SAKATA U.S.A. CORPORATION 

651 Bonnie Lane 

Elk Grove Village, IL 60007 

(312) 593-3211/800-323-6647 (outside Illinois) 


Sakata 


“SAKATA .. . serving industry 
worldwide .., since 1896” 



I 

to think. Using a computer only for pre¬ 
defined applications is similar to filling 
out forms. 

I think that using a microcomputer this 
way misses the whole point of the per¬ 
sonal computer "revolution." In consider¬ 
ing persona] computers, 1 prefer the 
analogy of pencil literacy to telephone 
literacy. Intrinsically the pencil is one of 
the simplest of human artifacts, and yet it 
takes great skill and creativity to realize 
the full potential of a pencil as a personal 
tool. With a pencil 1 can write, draw, cal¬ 
culate, communicate, and remember. The 
things I can do with a pencil are limited to 
what I can imagine and the skill I have in 
carrying through my imaginings, A per¬ 
sonal computer for me is a more powerful 
pencil. 

My point is that there is such a thing as 
computer literacy. 1 don't propose that to 
be computer literate all of us need to 
become programmers, 1 do believe that 
we need to learn to understand the scope 
of the tool we are dealing with and how to 
use it creatively, not by rote. And to "use" 
means just that, to invest the time and ef¬ 
fort to learn the commands and pro¬ 
cedures of packages such as database- 
management systems, spreadsheets, and 
word processors. 

Computer literacy means learning how 
to use and exploit the tool that a personal 
computer is. If you use your pencil just to 
copy over the accounts, you 11 be the 
clerk, not the boss. The same is true with 
a personal computer. 

Douglas F. Yriart 
1005 Bayview Overlook 
Stafford, VA 22554 


Are Computers Like 
Telephones? 

Dr. Neiburger s contention that com¬ 
puter literacy is overrated (Letters col¬ 
umn, March, p. 16) is well taken and 
almost convincing. Those of us who work 
with microcomputers and spend a lot of 
time thinking about them do seem to be 
caught up in an imbroglio of expensive 
gadgetry and words that have capital let¬ 
ters stuck oddly in their middles. Like any 
new toy, personal computers have been 
subject to an intense media hype that 
tends to throw the whole issue out of 
perspective. 

But computers aren't like telephones at 
all, and to reduce operating a computer to 
merely turning it on and following the in- 
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THE PRICE OF 
WAS JUST SHATTERED! 



256Kbyte 

SemiDisIr 

For more than a year, we've been making the 
most advanced disk emulator available for micro¬ 
computers. The one that's taken the “waiting” 
out of computing. Now we have some more 
news that'll set the world on fire: A price cut! 
The NEW 256Kbyte board is only $995. And the 
512Kbyte SemiDisks for the S-100 and TRS-80 
Model II are $1495. (1Mbyte unit is $2350.) So, 
what are you waiting for? 

The SemiOisk is the ORIGINAL single-board 
microcomputer disk emulator. It has a greater 
storage density than any other: 1 Mbyte per 
board! And we’ve been shipping them for over 
a year! We didn't do this with ‘me too' engineer¬ 
ing. Our products are true innovations, based 
on reliable technology and proven designs, 
without the need for custom components. 


Floppies are ok for data transfer or long-term 
storage. But they fall far short as online storage. 

If you are using high level languages, spelling 
checkers, word processors, databases and other 
disk-intensive software, you know the price you 
are paying: time. Your productivity is going down 
the drain. The SemiDisk disk emulator will save 
time and increase your productivity. 

Even better. Release 5.0 of the SemiDisk CP/M-80 
installation software contains SemiSpool, an 
automatic printer buffer. No extra hardware is 
required: it’s all in the software. Up to 8 Mbytes of 
buffer space! It's a better solution than a S350 
64Kbyte printer buffer that wastes space on your 
desk. Send documents of almost any length to the 
printer at a very high speed, then continue using 
the computer immediately. No Waiting! 


SemiDisk 

It’s the disk the others are trying to copy. 


SemiDisk Systems, Inc. 

P.O. Box GG Beaverton, OR 97075 (503) 642-3100 

Calf 503-646-551Q for CB8S R /NW. a SemiDisk-equipped computer bulletin board. 

SemiDisk trademark of SemiDisk Systems, Inc. Copyright 1983 SemiDisk Systems, Jnc. 
























Letters, 


structions on the screen is a gross over¬ 
simplification. if this were the only trick, 
there would be no manufacturers' support 
services, no user groups, no manuals to 
teach us how to read our manuals. Even a 
novice should have some insight into the 
workings of the machine, and that means 
getting a sense of the mathematical and 
electrical properties involved and learning 
the terms that describe them. A user who 
seeks only to snap the disk into the drive 
and have his or her problems magically 
solved will probably never feel confident 
about the computer or use it creatively. 
Many people view computers with 
skepticism and deny their usefulness—at 
one time or another we've all received 
someone else's bank statement. But when 
a computer is working properly it can 
help enormously. When it is not working 
properly, it is better if the person punch¬ 
ing the keys has a vague idea of how to 
clean up the mess. 

Terry Nasta 
Senior Editor 
Compwtittg Physician 
515 Madison Ave, 

New York, NY 10022 


£, /. Neiburger replies: 

Mr. Nasta's comments on my letter are 
well taken. It is true that many computer 
systems and software are not as easy to 
operate as a telephone, but that is due to 
poor design or equipment limitations 
(lack of memory for help screens, etc.). 

The telephone is a complicated instru¬ 
ment with many buttons, signal tones, 
and series of numbers to be dialed (try a 
long-distance number through MCI). But 
the telephone is easy to use because its use 
is easy to understand. Even 3-year-old 
children routinely use them. My point is 
that a well-designed computer and pro¬ 
gram are also easy to use. Take a 
templated Visicalc type of program, for 
example. Load your disk, turn on your 
computer, and fill in the requested blanks 
when they appear on the screen. There is 
no problem with this " user friendly'" type 
of program. You need not be "computer 
literate" to use it. Visicalc may require 
knowledge of a few commands gleaned 
from reading a manual, but no big effort. 

Conversely, many programs may re¬ 
quire considerable effort in order to run, 
but this problem can usually be solved 
with better programming and design. 



GET FULL VALUE 
FROM YOUR VICTOR 9000’ 

with the i 111 

UCSD p-SYSTEM” IV.1l' s 


Get the most from your VICTOR 
9000 as well as from your software 
development efforts. The power 
and portability of the UCSD 
p-Syetem is available for the 
VICTOR 9000 from TDL 

The Standard Development 
System Includes: 

• Full Screen Editor, Filer 
Assembler and other Utilities 

• The UCSD Pascal Compiler^ v 

• Native Code Generator 

• Ram Disk Support Above 

128K \ 

• Turtlegraphics-full use 
of VICTOR screen 
{800 x 400) 

• Com pl ete docu me ntatio n 

Options: 

• Fortran 77 and Basic compilers 

• Hard disk support 


TDl SYSTEMS, INC 
520 HUNGEBFORD DR. 
ROCKVILLE, MO 20850 
(SOI) 340-8700 


TDI LIMITED 
29 ALMA VALE RD. 
BRISTOL, ILK, BS8 2HL 
0272 742 796 


r NEW 
HARD 
DISK 
SUPPORT 


VICTOR 0000 Is a tredemar* c jt VICTOR TECHNOLOGIES, INC. 

UCSD ^SYSTEM and UCSD PASCAL are trademark* of the Ragants of the University of California 


With rare exceptions, f believe that a 
truly good program and computer system 
should not require any complicated 
manuals or other documentation. Like the 
telephone, it should be designed to func¬ 
tion well in the hands of the novice. Those 
firms that develop systems along this line 
will thrive. Those that hide their deficien¬ 
cies under the buzzword "computer 
literacy" will fail. 


Double-sided Recording with 
Perpendicular Media 

"The Promise of Perpendicular 
Magnetic Recording" by Clark E> Johnson 
Jr. (March, p, 56) contains serious omis¬ 
sions and errors of fact, 

Johnson did not mention the fact that 
"double-sided" recording is meaningless 
with perpendicular recording because the 
recording magnetic field necessarily passes 
through the medium. Of course, the in¬ 
creased density made possible with 
perpendicular recording makes double- 
sided recording less advantageous. Never¬ 
theless, the disadvantages of double-sided 
recording are still present and may be 
magnified. 

Most prominent of these presumed dis¬ 
advantages is the fact that the read/write 
head, instead of being one small compo¬ 
nent, must have two parts, on opposite 
sides of the medium, and that these tw T o 
parts must always be accurately aligned. 
This condition is desirable but not indis¬ 
pensable with double-sided longitudinal 
recording. Furthermore, the length of the 
magnetic flux lines, which must always 
form a closed loop, is vastly greater with 
perpendicular recording because the lines 
must pass around the edge of the medium 
rather than remain within the head and its 
supporting structure. These long flux lines 
require low magnetic reluctance in the ac¬ 
cess mechanism to enable the detecting 
circuits to pick up the changes in magnetic 
flux when reading and to enable the drive 
circuits to generate appropriate signals 
when writing. 

Johnson also mentioned the possibility 
of using perpendicular recording of audio 
signals and the applicability of data com¬ 
pression to such recordings. That may be 
true, but his example betrays a gross un- 
familiarity with musical quality. He asks, 
"Why record all 800,000 bits of data for a 
soprano who sustains the same note for an 
entire second?" The question is, what con¬ 
stitutes the "same" note? All vocalists and 
many instrumentalists—notably violins 
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The IMS Computer Family 



All IMS systems can be configured with 8 bit or 16 bit microprocessors. 


QO 5000SX/8000SX 

The SX table top computer systems are the ideal choice for 
companies with expansion in mind. These systems are 
easily expandable from one to eight users, each having his 
own Microprocessor, 64K of memory, and local peripheral 
control. 

© The 5000SX chassis has three full width 5V* inch Floppy/ 
Winchester slots available. Winchesters from 6.3 MByte to 
19.2 MByte require one full width slot each. Floppies from 
500 KBytes to 1.0 MBytes of storage require Vi slot per drive. 

©The 8000SX chassis has two full width 8 inch Floppy/ 
Winchester slots available with the added capacity to house 
a magnetic tape bulk memory subsystem. Winchesters from 
6.3 to 85 MByte storage require one full width slot each and 
1.6 MByte Floppies require x h slot per drive. 

G 8000S “MAXIMA” 

The IMS 8000S "MAXIMA” Computer system is designed for 
the company where many people must have access to a large 
common pool of information. Basically the system configu¬ 
ration of the 8CHIOS is similar to that of the SX Table Top 
system with the added capability to support up to 16 users 
each with his own Microprocessor and 64K of memory. The 
8000$ has five full width 8” Floppy/Winchester slots 
available supporting any combination of full width Win¬ 
chesters and x h width Floppies plus a magnetic tape bulk 
memory subsystem. 


O 5000IS - “The Desktop Mainframe” 

From the crystal clear monitor with a true typist keyboard to 
the high performance power supply—the 5000IS is the most 
versatile integrated system available—best of all, the 
5000IS can serve as the host processor of a multi-user, 
multiprocessing system supporting four users. 

G IMS "ULTIMA” Terminal 

The “ULTIMA" CUT Terminal has a separate microprocessor 
for each of its major functions: Local Intelligence, Screen 
and Keyboard Control. It can be customized to perform 
functions the others don’t even talk about. The contoured 
keyboard has a touch the best typist will really appreciate. 

G Portable Cartridge Tape Back Up Unit 
The IMS Stand Alone Tape Data Storage and Retrieval 
Subsystem may be added to any IMS system. 


To compliment the best microcomputers available, IMS 
supplies a complete and comprehensive set of business 
application software. 


For complete information and specifications 
plus the location of your nearby IMS 
International dealer, call or write today! 

(702) 883-7611 

2800 Lockheed Way, Carton City, Nevada 89701 • Telex 910 393-6051 



INTERNATIONAL 
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Letters 


and other stringed instruments—in¬ 
troduce tiny changes of pitch and not-so- 
tiny changes in volume when sustaining a 
note* These modulations constitute the 
difference between a musical note and a 
steam whistle. Anyone listening to a per¬ 
formance by a would-be musician who 
does not use them finds the experience 
rather unpleasant, A recording of a per¬ 
formance would necessarily include these 
modulations, making the compression of 
data considerably more complicated than 
fohnson implies, if not impossible. 

Wallace B. Riley 
309 Garces Dr, 

San Francisco, CA 94132 

Clark E. Johnson replies; 

Contrary to the opinion Riley expressed 
in his letter, double-sided recording with 
perpendicular media is not only fairly 
straightforward but easy to implement in 
a practical configuration. We at Vertimag 
use a single-sided, single-pole head shim 
that provides the advantages of the 
Iwasaki single-pole, double-sided ap¬ 
proach but mounts in a standard floppy- 


disk head button configuration. The flux 
from the record/write thin film travels 
through the perpendicular storage media, 
through the permalloy back layer, and 
returns through a massive ferrite piece 
that connects to the shim. No alignment is 
required other than the normal azimuth 
restrictions of high-density recording. 

With such a head configuration in a 
96-tums-per-inch disk drive using 50 turns 
at a standard disk-drive speed of 300 rpm 
and using our own double-layer media, 
we have a read-back signal of approx¬ 
imately 1 millivolt peak-to-peak. This 
signal, at 30,000 bits per inch, exceeds that 
from particulate media at one-fifth the 
density. 

With regard to the application of per¬ 
pendicular recording technology to audio 
applications, I did not intend to imply the 
elimination of redundancy, as Riley in¬ 
ferred. Because perpendicular recording in 
its most efficient implementation uses 
saturation recording, one can obtain ex¬ 
traordinarily high signal-to-noise ratios 
by pulse with modulation—what is essen¬ 
tially a binary digital signal. The quan¬ 
tization of the audio signal (equivalent to 


the number of bits in a conventional 
digital audio system) is limited only by the 
atomic columnar structure of the media 
itself. This limitation is equivalent to ap¬ 
proximately 400,000 bits per inch. 


Information Hiding 

First it was hacking, then structured 
programming, and now information 
hiding* As a programmer who has out¬ 
grown the need to produce arcane works 
of twisted genius, I can appreciate the in¬ 
novations that facilitate ease of implemen¬ 
tation and maintenance. When I see an ar¬ 
ticle like "Information Hiding: A Brief Ex¬ 
ample" (April, p. 442) I'm gratified by the 
thought that such techniques will free pro¬ 
grammers to create useful, higher-quality 
software* While our early methodology 
was justified by slow processors, small 
memories, and inefficient mass-storage 
devices, the new machines' capabilities 
might never be realized if we were to con¬ 
tinue so clumsily* I hope BYTE will con¬ 
tinue to cater to the growing number of us 


JUST SAY THE PASSWORD ™ 

TO GET 1200 BAUD, 


PROGRAMMABLE AUTO DIAL, FOR $449 


• 300/1200 Baud 

• Auto Dial, Telpac™ software available 

• Full or Half Duplex 

• Audio Phone Line Monitor 

• TWo-Year Limited Warranty 
Password™ Is the new U5R™ friendly mo¬ 
dem, designed for use with any small 
computer on the market today* We have 
compressed into Its miniature (shown ac¬ 
tual size) case every operating feature for 
unattended high speed telecomputing. With 
auto dial /answer and auto mode/speed se¬ 
lect there is little to do but turn it on. So com¬ 
pact it mounts on the computer with 
Velcro®; when you carry your computer you 
can pocket your Password. 5o brilliantly 
conceived it achieves all this with just 12 
tiny integrated circuits (a presage of long 
trouble-free service). If your dealer doesn't 
know the Password yet, write or call for com¬ 
plete specifications. 

• Suggested list for Password complete with power, phone , 
RS232 Interface cables. Telpac TM soft ware optiona t extra , 


$79, 


Password. Telpac tJSR logo and the U S. Robotics corporate name 
are all trademarks of U.5. Robotics Inc. 



TM 


LXS. ROBOTICS INCJ 

1123 WEST WASHINGTON 
CHICAGO, ILLINOIS 60607 
C312) 733-0497 
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Reach out and byte someone! 




Your desk-top computer system is only a 
beginning —plug a low-cost UDS modem 
into the RS-232 port and a whole new world 
of communications opens up! 

UDS modems add a new dimension to 
personal computers. For professional use, a 
modem permits two-way, hard-copy communi¬ 
cation between home office and branches or 
among the branches themselves. Electronic mail becomes 
a reality. Sales, cost and inventory updates can be sent 
over ordinary telephone lines at economical, after-hours 
rates. 

When you use your computer for personal applica¬ 
tions, the modem allows you to access up-to-date market 
information, receive news and weather summaries, check 
airline schedules or even electronically scan out-of-town 
newspapers. Long-distance game playing and computer- 
age personal correspondence become instant realities. 

The wide range of UDS modems includes one that fits 
your requirement perfectly. Top of the line is the micro¬ 
processor-based 212 A/D which communicates at 0-300 or 
1200 bps, stores and automatically dials up to five 30-digit 
numbers and includes a complete prompting menu and full 

Created t>y Dgyner/Hail, Inc., Winter Park. Florida 



automatic test capabilities. Yet, with 
all these features, it costs only $745. 

At the other extreme is the $145 
103 LP, offering simultaneous two-way 
communications at 0-300bps without an 
AC power cord. This unit siphons operating 
energy directly from the telephone line! 

In between is a large variety of units—many of them 
in the LP no-power-supply design and all fully FCC certified 
for direct connection to the telephone system. 

Don't be a computer hermit —treat your system to a 
UDS modem; then you can reach out and byte someone! For 
details, contact your favorite computer dealer or Universal 
Data Systems, 5000 Bradford Drive, Huntsville, AL 35805. 
Telephone 205/837-8100. 


Universal Data Systems 




MOTOROLA /JVC- 

fnfofmation Systems Group 

Circle 408 on inquiry card. 




in expansion to 1024 points • User memory 
allows downline load of user written functions 
and programs • EPROM space for special user 
functions • Rack mount hardware available for all options* 

TAURUS ONE 


Write or call for more ini arm at ion to: 




TAURUS 

COMPUTER 

PRODUCTS 

INC. 


IN U.S.A. 

CIO I.M.S. 

P.O. BOX 1663 
BUFFALO. N.Y. 
14203 

(603) 673-6662 


IN CANADA 

P.O. BOX 911 
STATION "U" 
TORONTO. ONT, 
M3Z SP9 
(613) 226-5361 
TELEX: 053-3577 


I 

who implement the clearer design 
strategies. 

Rudy Smith 

4601 Southwest 58 Ave. 

Miami, FL 33155 


Mass Storage for Apple Writer 

An undocumented Feature in the new 
version of Apple Writer for the Apple He 
makes it possible to use a Corvus mass- 
storage device. Here are the necessary 
steps: 

1. Place the Corvus controller card in 
Apple He slot 6. 

2. Place the Disk II controller card in slot 
7. 

3. Turn the Apple He on and press the C 
key once while the system is booting 
up, 

4. A prompt will appear: "ENABLE 
CORVUS IN SLOT 6 (Y/N)press Y 
and RETURN. 

Steps 3 and 4 are carried out each time 
the system is turned on. These steps allow 
Apple Writer He to work with a Corvus 
drive that has been formatted with DOS 
3.3 volumes. 

Paul Lutus, President 
Walden Software Inc. 

2021 Placer Rd, 

Sunny Valley, OR 97497m 


BYTE's Bits 


Electronic Help-Wan ted 
Comes to Valley 

Connexions, the electronics industry's 
two-way, online he Ip-wan ted publication, 
has expanded its operations from the East 
Coast to California's Silicon Valley. This 
service lets recruiters post job openings 
and prescreen applicants while offering 
job hunters a comprehensive list of cur¬ 
rent career opportunities that they can re¬ 
spond to electronically with a resume and 
a cover letter. Further details are available 
from Connexions, 20563 Stevens Creek 
Blvd., Cupertino, CA 95014, (408) 252- 
7852. The East Coast headquarters for 
Connexions is located at 55 Wheeler St., 
Cambridge, MA 02138, (617) 492-1690.* 
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Welve got a hit on the charts. 


One picture is worth a 
thousand words. Or numbers. 

Now there's a simple way to 
transform pages and pages of 
business data into a single, 
dramatic format. 

Introducing DR Graph™—high 
quality business graphics soft¬ 
ware from Digital Research™ It 
lets you create impressive 
business charts, graphs, or any 
combination of both—quickly 
and easily. You can even build 
graphs from electronic spread¬ 
sheets such as VisiCalc® and 
SuperCalc™ 

See what you're creating, 
instantly. 

Think of it as painting by 
numbers. Because DR Graph actu¬ 
ally lets you create your graph 
step-by-step. 

First, enter the data you wish 
illustrated. Then just choose from 
the menu, hit a key, and take a 
quick look at what you've created 
—instantly. 

Make your axes thick, your 
border lines thin. Go with solid, 
or broken grid lines. Add color 
when and wherever you please 
for all your special reports. It's 
easy to experiment until the 
graph format is perfect. Then DR 
Graph can print it, plot it, or 
store it for future use. 

You get the versatility 
you need. 

DR Graph lets you convert 
business data into dozens of 



Mii/tip/e graphs on a single page 



Combine bar and line graphs with a simple 
keystroke. 



Fie charts with exploding slices add impact. 


WESTERN REGION 




Tap a key and uerh'cal bars turn horizontaL 

m 

DIGITAL 

RESEARCH 

The best of everything in business graphics. 


personalized choices. Do you like 
your bars vertical or horizontal, 
stacked or clustered? How about 
adding line curves to your bar 
graph? Or special labels on the 
axis? With DR Graph, you’ve 
got it. All with the simple stroke 
of a key. DR Graph even displays 
up to four different graphs on a 
single page. 

Mix words with your pictures. 

DR Graph lets you write 
comments on your graphs, too. 
You not only control the size 
and color of the type, but also 
have four different typestyles to 
choose from. Write your own 
legends and titles. Or add addi¬ 
tional text right onto the graph— 
exactly where you want it. 

Plus, its 8 color and 6 pattern fills 
provide customized highlighting. 
So, your presentation graphs 
will be as professional as you are. 

All the business graphics 
you'll ever need, ready to roll. 

DR Graph works with today's 
leading microcomputers, as well 
as with a wide range of printers 
and plotters. All you need is 
Digital Research’s GSX™ graphics 
enhancement for your computer's 
operating system. Contact your 
computer manufacturer, or stop 
by the CP/M Library™ at your 
computer shop for an eye¬ 
opening demonstration. Call 
800-227-1617, ext. 400 {in Cali¬ 
fornia 800-772-3545, ext. 400} 
for a free, full-color brochure. 


VisiCalc is a registered trademark of VisiCorp. SuperCalc is a trademark of SORCtM Corporation , 

The logo, tagline , DR Graph, GSX and CP/M Library are either trademarks or registered trademarks of Digital Research Inc ♦ © 1983 Digital Research Inc. 
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256K Memory 
Expansion 

Expandable in 64K incre¬ 
ments, Quadboard 1 * 1 is 
socketed for 256K bytes 
of memory. Full parity 
and checking standard. 


With Qspool, you can also 
use part of system memory 
as a software print buffer. 
Choose from 8K to 56K 
of memory and stop 
waiting for your printer. 


This software program lets 
you use part of your total 
system memory as multi¬ 
ple disk drives. Super-fast 
drives that let you store 
important Information for 
easy access. 


UuadDoard features a 
real time chronograph to 
always keep your system's 
clockJcalendar up-to-date. 
Even when your system's 
been off for months. 
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THE FIRST AND binedinto one package, using 


ONLY BCARD 
YOUR IBM PC 
IW EVER NEED. 

Vbur IBM Personal Computer is very 
versatile. New functions and appli¬ 
cations are being developed for it 
everyday. And now with Quadram’s 
Quadboard, you can keep your PC 


only one expansion slot. Your re¬ 


options open for tomorrow’s tech¬ 
nology. In the tradition of Quadram 
Quality six of the most needed 
PC (unctions have been com- 


maining IBM slots are left free for 
future expansion needs. 

All-On-One-Board and 
Software, too. 

Every board you may ever need 
for your IBM PC is in the 
Quadboard package. 
From serial port to print 
buffer. Plus, there’s Quad¬ 
ra y- ' Master software, too, 

> “V Included on this disk 
are utilites for ac- 




chronograph for time and date, 
and for performing diagnostics on 
all Quadboard functions. There’s 
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Send Port 

Used for connecting 
modems, printers, and 
other serial devices, Quad 
board's serial adapter 
can be configured as 
COMIor COM2 and fully 
supports IBM PC commu¬ 
nications software. 


INCREDIBLE PRICE. 


■ also Qswap^the feature that lets 
you switch line printers one andlwo, 
back and forth, as your printing 
needs change. 

Proven Design 

Quadboard is the number one IBM PC 
option board on the market today. 
Nothing even comes close, because 
Quadboard is designed with perform¬ 
ance in mind. Engineered for depend¬ 
ability and built with only the finest 
components available. Each board 
has been thoroughly tested and 
“burned-in" for years of reliable service. 


ASK YOUR DEALER. 

Our full line of IBM PC accessories;- 
Quadboard II, Quad 512+, Quadcolor, 
Quadchrome, Quadscreen, Quad- 
jet, Quadmodem, Memory Board, 
Serial Board 
(Single or 
Dual ports), 

Parallel 
Board,Chro¬ 
nograph, 
and Micro- 
fazer. 


All products are sold 
through local person¬ 
al computer dealers. If yours does not 
stock Quadram, please ask him to 
call us at (404) 923-6666. 


QUADRAM 

CORPORATION 

A Division rt Irtefligeffif Symons 


4355 International BtvdJNorcross, Ga. 30093 
{404} 923-6666™* 610-766-4915 (QUADRAM KCRS) 


Parallel Port 

There's a parallel I/O 
designed to operate 
most printers and 
parallel devices. 
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Ciarcia's Circuit Cellar 


Build a Power-Line 
Carrier-Current Modem 

Communicate using electrical power wiring 


"Jiggle the printer cable, Jeanette." 

My assistant reached through the 
rat's nest of wires behind the com¬ 
puter and grabbed the one connected 
to the printer. As she moved it, I 
identified its other end from my 
cramped vantage point beneath the 
workbench and pulled it through a 
slot to attach it to my latest project. 
I was glad that what we were doing 
would keep us from having to run 
cables around the Circuit Cellar so 
often. 

I have long had video terminals, 
printers, and other data-communicat- 
mg equipment located at various 
places in the Circuit Cellar and 
around the upper stories of my home 
(see reference 3), Eventually the pain 
of rerouting cables whenever T moved 
a peripheral device got to me, so 
about a year ago I designed a com¬ 
munication system that would save 
having to string new wires every 
time. My system revolved around a 
carrier<urrent modem, which operates 
in much the same manner as the 
familiar telephone modem but sends 
its signals over electrical power wir¬ 
ing instead of over a telephone line. 

After I pressed the carrier-current 
modems into service (with a little 


Copyright © T9S3 Steven A. Crancia. 
AH rights reserved, 


by Steve Ciarcia 

help), they served faithfully and I 
turned my attention to other projects, 
some of which have appeared in this 
column. But as of late more and more 
of my readers have written to me ask¬ 
ing for help on how to send data 
through the AC power line. Ap¬ 
parently the widespread use of and 
media attention to the BSR X-10 
Home Control System and similar 
products have given many people the 
idea of using the generally unex¬ 
ploited carrier-current modem for 
communication. Indeed, about five 
years ago I published a project on 
building a remote-control system that 
communicated through the AC 
power wiring of a building (see 
reference 4). It worked very much 
like the BSR X-10 as a carrier-current 
remote controller. 

I hesitated to present the carrier- 
current modem as a Circuit Cellar 
project until now because I feel there 
is more to general-purpose carrier- 
current communication than meets 
the eye. 

Simple on/off remote control is dif¬ 
ferent. In most control applications, 
the communication is generally half¬ 
duplex or simplex; the transmission 
is limited to an intermittent tone or 
pulse burst that merely triggers a 
specific receiver into a binary control 
state. If the receiver is not activated 
properly by a single transmission 


because of interference, it's easy to 
send the control burst more than 
once. (Many computer control sys¬ 
tems that use the BSR X-10 receivers 
send the same control code 10 times 
to make sure it is received.) But in 
general-purpose serial data commu¬ 
nication, proper reception of every bit 
may be necessary, and errors in 
reception of the data may negate the 
usefulness of carrier-current 
operation. 

To successfully use a carrier-current 
modem and the AC power wiring for 
data communication, we must either 
tolerate a dropped bit now and then 
or implement an intelligent protocol 
of error checking, redundant trans¬ 
mission, and handshaking. A really 
dependable power-line communica¬ 
tion system has the physical link (AC- 
line transmission and reception) as 
only one of its components. 

I was going to wait until I had 
perfected the control and error- 
checking protocols for use with the 
carrier-current modem, but the in¬ 
creasing interest indicated by my mail 
suggested that many experimenters 
might benefit from building a simple 
carrier-current modem; at least the 
physical part of the connection could 
be set up, even if the protocols and 
software are not ready. 

This month's project, a modem for 
data communciation using the AC 
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Photo 1: Prototype of the Circuit Cellar CCM-1 carrier-current modem , which transmits serial data over the AC power line at 1200 hits 
per second. W hen in originate mode , the modem transmits mark signals at 90 kHz and space signals at 95 kHz; the answer mode transmits 
marks at 80 kHz and spaces at 85 kHz , The receive unit , shown here , differs from the transmit unit only in the frequency-selecting passive 
components * 


power line, is mostly an analog cir¬ 
cuit. Successful operation of the 
modem, therefore, depends much 
more on tweaking and tuning the 
components than do digital com¬ 
puter-related projects. I am present¬ 
ing this two-chip modem chiefly to 
discuss the principles involved, with 
some emphasis on selecting com¬ 
ponents for this application. Because 
the principles are susceptible to 
broad application, this knowledge 
should also be useful in understand¬ 
ing other modem designs as well. 

All Modems Are Not Alike 

The modem, named after a con¬ 
traction of the words "modulator" 
and "demodulator," is a fairly com¬ 
mon piece of computer equipment. 
You've probably seen modems built 
for sending data over telephone lines, 
and you may have read my March 
Circuit Cellar article about a low-cost 


modem (see reference 2). A modem 
allows two pieces of digital equip¬ 
ment to communicate with each 
other over long distances without 
having a direct hard-wired connec¬ 
tion between them. With a telephone 
modem, the telephone lines form the 
communication path. 

Modems of the usual type translate 
the voltage levels of the digital input 
signal (usually RS-232C levels) to 
tones at two frequencies, one of 
which signifies a logic 0, the other, a 
logic 1. The process of shifting the 
frequency of the output tone as the 
logic levels change is called frequency- 
shift keying ,, and the modems are 
called frequency-shift keyed, or FSK, 
modems. 

To allow communication in two dir¬ 
ections at once (full-duplex mode), 
rather than in only one (half-duplex), 
two pairs of frequencies are used, 
avoiding conflict when both ends of 


the connection talk at the same time. 
(By convention, one pair of tones is 
called the "originate" set, and the 
other is called the "answer" set. The 
two terms merely signify which set 
of frequencies each unit is using; no 
implication is intended regarding the 
content or origin of the data itself.) 
For compatibility, modems are built 
to adhere to certain standards of op¬ 
eration; the most common system in 
North America for low-speed 
modems was first used in the Bell 
System's Model 103 modem, so 
Bell403-type modems abound. 

Carrier-Current Systems 

The AC power line is similar in 
some respects to the telphone line. 
One similarity is clear: we can send 
data through the power line by using 
an FSK modern. 

Obviously, in addition to the data 
we want to transmit, the power lines 
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Figure 1: Block diagram of a data -comm u n ka tion system employing currier-current modems > The AC power wiring of the building is used 
to carry the frequency-shift-keyed transmission. 


must continue to carry power or we 
won't be able to operate the computer 
equipment. The carrier-current com¬ 
munication system superimposes a 
high-frequency signal on the 60-Hz 
power-carrying signal. On an oscillo¬ 
scope, this is viewed as an additional 
small voltage carried on or riding 
atop the 115-V (volt) alternating cur¬ 
rent, At the receiving end, the 
modem filters out the 60-Hz signal 
and any other noise components on 
the power line, demodulating only 
the transmitted frequency. Unfor¬ 
tunately, the power line sometimes 
has an impedance less than 2 ohms, 
along with thousand-volt noise 
spikes that make it a hazardous en¬ 
vironment and a less-than-optimal 
communication medium. 

There is a price to be paid for the 
simplicity of this communication sys¬ 
tem, Unlike the complex digital car¬ 
rier-current systems, which transmit 
around the zero-crossing interval of 
the power signal, the analog FSK 
carrier-current modems are more 
sensitive to line peculiarities and 
noise. However, the digital species is 
much more complex, and after all, 
my intention was to present a build- 
it-yourself project. Learning a little 
black art for the sake of simplicity 
can't hurt, 

Carrier-Current Modem Circuit 

Figure 1 is the block diagram of a 
carrier-current modem, which con¬ 
sists of three basic components: mod- 
ulator/driver, amplifier/demodulator, 
and AC-line coupler. The simplest 
usable system consists of two 


modems, one attached to each of two 
pieces of data-communicating equip¬ 
ment. One of the two modems is ar¬ 
bitrarily designated as the originating 
modem and the other as the answer¬ 
ing modem. As in the case of tele¬ 
phone communication, two sets of 
FSK frequencies are defined, al¬ 
though the power-line modems 
operate at much higher frequencies 
than the telephone-line type. The 
connections from the communicating 
equipment to the modulator and 
demodulator on each modem are 
through an RS-232C DB-25 connec¬ 
tor. The driver and amplifier sections 
are in turn connected to the AC line 
through the coupler, the crucial 
component. 

In a direct-connect telephone 
modem, the coupler is usually a 
600-ohm isolation transformer, and 
the characteristics of the line are well 
defined. But in a carrier-current 
modem, the coupling transformer is 
very often a tuned circuit selected to 
resonate within the passband of the 
FSK tones to improve the signal-to- 
noise ratio in this particularly noisy 
environment. While tuned couplers 
are not aways used, most carrier- 
current driver circuits do employ 
them to increase the transmission 
range and receiver selectivity. For 
most experimenters, the driver and 
coupler are the hardest sections to 
construct because so much depends 
on selecting, balancing, and ad¬ 
justing the components. 

Taming the AC Line 

Figure 2 shows two typical carrier- 


current driver-coupler circuits. Both 
consist of a transformer capacitively 
isolated from the AC line; 0,22-^F 
(microfarad) 600-V capacitors are rec¬ 
ommended. Any 0.1-mH {millihenry) 
slug-tuned transformer will probably 
work, but I have had best success 
with standard low-Q (low-resonance) 
miniature IF (intermediate-fre¬ 
quency) transformers used in tran¬ 
sistor radios. In practice, the circuit 
of figure 2b is less sensitive to com¬ 
ponent selection and more easily 
tuned. 

If you have any doubts about 
whether a particular transformer will 
work, a few brute-force tests can help 
you tame the AC line and give you 
the confidence to build the rest of the 
modem circuit, fust remember that 
working directly with the AC power line 
is dangerous if you aren't careful. 

Begin by building two couplers, 
one driver, and one receiver, using 
the component values and circuit 
layout in the schematic diagram of 
figure 3. (Ill get around to discussing 
it shortly.) Temporarily apply power 
to the driver section and attach it 
(carefully!) through its coupler to the 
AC line. The receiver should be 
powered and connected through its 
coupler across the AC line at some 
other nearby location. 

Use an oscilloscope (connected to 
the AC line through an isolation 
transformer for safety) to monitor the 
signal present across the secondary 
coil of the receiver transformer (or 
from the collector of transistor Q2 to 
ground), while you inject a signal for 
transmission using a sine-wave func- 
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Figure 2; Two possible schemes for coupling the modulator/driver portion of the carrier-current 
modem to the AC line . The circuit of figure 2b is the more stable, 


tion generator attached to the base of 
the driver transistor, Ql. Sweep the 
frequency between 50 kHz and 150 
kHz until you detect the same fre¬ 
quency {at greater than 10 mV [milli¬ 
volts]) at the receiver. Take care that 
you are receiving the fundamental 
frequency and not a harmonic. Don't 
be too surprised at the strange elec¬ 
trical noise youll no doubt observe. 

You can shift the detection band 
somewhat by adjusting the tuning 
slug in and out of the transformer 
windings or by changing the capaci¬ 
tor across the transformer secondary. 
The objective is to find the frequen¬ 
cy band where the signal level at the 
receiver is highest. The band should 
be about 20 kHz wide; the frequen¬ 
cy can go as high as 300 kHz {the up¬ 
per frequency limit of the demodu¬ 
lator) if necessary. 

In my case the best results were ob¬ 
tained between 80 kHz and 100 kHz, 
so 1 arbitrarily set two originate and 
answer frequency pairs within this 
band. One modem transmits on 90 
and 95 kHz and receives on 80 and 
85 kHz; conversely, the other modem 
transmits on 80 and 85 kHz and re¬ 
ceives on 90 and 95 kHz. In a simple 
system, any originate and answer fre¬ 
quency pairs that work are acceptable 
because each frequency pair has its 
own tuned coupler. I recommend 
that the frequency separation be¬ 
tween the mark and space tones be 
5 kHz or less to facilitate easy demod¬ 
ulation. I only caution you not to set 
any frequency that is a multiple {or 
submultiple) of another one used in 


the system. 

Remember that, in an analog FSK 
carrier-current communication sys¬ 
tem, success largely depends on your 
peaking the resonance of the coils 
and finding the proper transmission 
bands. I can't provide a parts list of 
components values that will be guar¬ 
anteed to work because the behavior 
of parts in the list could be other than 
that predicted, due to performance 
and tolerance variations. The most 
important ''component" in the 
coupler sections is your understand¬ 
ing the objective and knowing how 
to pursue it through testing and 
adjustment. 

Fortunately, component selection 
in the FSK modulator and demodu¬ 
lator sections is much more straight¬ 
forward and follows some basic for¬ 
mulas defined by the frequency and 
application. However, because it is 
possible that you might choose fre¬ 
quency pairs different from those in 
my design, HI discuss the derivation 
of the component values rather than 
just the results. 

Exar XR-2206 Modulator 

First, let's consider the modulator. 
The XR-2206 is a function-generator 
integrated circuit, made by Exar In¬ 
tegrated Systems, which can produce 
sine, square, and triangular output 
waveforms at frequencies ranging 
from 0.01 Hz to 1 MHz. It is ideally 
suited for FSK applications because 
it can be set for two different time 
bases and digitally switched between 
them. A functional block diagram of 


the XR-2206 and typical FSK circuit 
is shown in figure 4. 

The mark and space frequencies 
can be independently set by the 
choice of timing resistors R2 and R3 
and the capacitor between pins 4 and 
5. The FSK input signal is applied to 
pin 9. A high logic-input signal to pin 
9 produces the frequency: 

1 

f"* = R2xC 

and a low-level input signal produces 
the frequency: 

1 

f— “ R3xC 

where R2 and R3 are in ohms and C 
is in farads. 

R2 and R3 should be between 10 
kilohms and 100 kilohms, and the 
capacitor should be polycarbonate, 
polystyrene, or Mylar for tempera¬ 
ture stability. I chose to use a 0.001-/*F 
capacitor which produces the follow¬ 
ing resistor values for the frequency 
pairs I chose; 

R2: 85 kHz, 11.76 kilohms 
95 kHz, 10.53 kilohms 

R3: 80 kHz, 12.50 kilohms 
90 kHz, 11.11 kilohms 

In the case of R2 and R3, you can 
use the nearest 1-percent-tolerance 
resistor or use a potentiometer in 
combination with the closest 5 per¬ 
cent fixed value. 

You must also consider the settings 
of resistors R1 and R5, which adjust 
for minimum total harmonic distor¬ 
tion. In our case, where a few-tenths- 
percent distortion is irrelevant, pins 
15 and 16 may be left open and R1 can 
be replaced by a fixed 200-ohm 
resistor. With R1 installed {same ef¬ 
fect as closing switch SI), the output 
at pin 2 is a sine wave with an out¬ 
put impedance of 600 ohms and 
amplitude set by R4. The remaining 
components serve to stabilize opera¬ 
tion and are the same for all fre¬ 
quencies. 

XR-2211 Demodulator 

The Exar XR-2211 is a phase-locked- 
loop (PLL) integrated circuit especial¬ 
ly designed for data communication 
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Figure 3; Schematic diagram of a complete carrier-current modem. The originate-mode modem transmits mark signals at 90 kHz and space 
signals at 95 kHz; the answer modem transmits marks at 80 kHz and spaces at 85 kHz. This diagram shows the circuit for one end of the 
link; two such units are needed in the system with the proper component values differing between them. In one unit , the wiring of pins 
2 and 3 of }1 should be reversed , 


and particularly suited for FSK appli¬ 
cations. It operates over a frequency 
range of 0*01 Hz to 300 kHz and can 
accommodate analog input signals 
between 2 mV and 3 V. An XR-2211 


functional block diagram and typical 
FSK demodulator circuit are shown 
in figure 5* Frequency-shift-keyed in¬ 
put signals fed into pin 2 of the 
XR-2211 must be capacitvely coupled 


through a 0.1-^F capacitor. The inter¬ 
nal impedance is 20 kilohms, and the 
minimum recommended input 
signal is 10 mV. 

The first order of business is to set 
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FUNCTIONAL BLOCK DIAGRAM 



Figure 4: A functional block diagram and pin-out specification of the XR-22Q6 (4a) and typical FSK circuit (4b). 


(5a) 


functional block diagram 



(5b) 



Figure 5: Arc XE-22I2 functional block diagram and pin-out specification (5a) and typical FSK demodulator circuit (5b ). 


the center frequency of the demodu¬ 
lator passband at the center of the fre¬ 
quency band that we wish to detect. 
In my case, the passbands are de¬ 
fined by the tone pair at 80/85 kHz 
and the other pair at 90/95 kHz. The 
center frequencies for the two 
demodulators would then be 82.5 
kHz and 92.5 kHz, respectively. The 
component values are computed as 


follows: 

f 

" ~ ROxCO 

where R0 is in ohms and CO is in 
farads; / 0 is the center frequency. 

Generally R0 is in a range of 10 
kilohms to 100 kilohms, but the 
choice is arbitrary. Often it is more 
convenient to choose a value for CO 


and trim the value of R0 with an ad¬ 
jacent potentiometer. Using 0.001-^F 
value (Mylar, polycarbonate, or poly¬ 
styrene) for CO, the computed R0 
values are 12.12 kilohms (f Q - 82.5 
kHz) and 10.81 kilohms (f 0 = 92.5 
kHz). With a 5-kilohm trim pot in 
series, more convenient resistors of 10 
and 9.1 kilohms can be used instead. 

R1 sets the system bandwidth and 
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Cl sets the loop-filter time constant 
and damping factor. The value of R1 
is determined by the mark/space fre¬ 
quency difference: 

R1 

R1 " (A - h) 

The deviation is 5 kHz by design, 
and the values for R1 are 170 kiiohms 
(fo = 82.5 kHz) and 191 kiiohms 
(/ 0 = 92.5 kHz). 

While the equation for computing 
the loop-damping factor associated 
with Cl is complex, there is a conve¬ 
nient rule of thumb. The damping 
factor should be approximately Vz, 
and a value of Cl - CO/4 will pro¬ 
duce this. With CO equal to 0.001 pfE, 
Cl equals 250 pf (picofarads). 

Resistor Rb provides positive feed¬ 
back across the FSK comparator and 
facilitates rapid transition between 
output logic states. A value of 510 
kiiohms is used in most applications. 

Cf and Rf form a single-pole post¬ 
detection filter for the FSK data out¬ 
put. Rf is most often set at 100 
kiiohms. Cf smooths the data output; 
its value is roughly calculated: 
Cf = (3/data rate in bits per second) 
where Cf is in microfarads. Because 
this modem is designed for operation 
at 1200 bps (bits per second), a value 
of 0.0022 ptF or 0.0033 pc F is acceptable. 

The final area requiring calculation 
is the lock-detect section of the 
XR-2211, which is used here in a 
carrier-detect function. The open- 
collector lock-detect output, pin 6, is 
connected to the data output, pin 7. 
This will disable any output created 
by noise unless a carrier signal is 
present within the detection pass- 
band of the PLL. Presuming a paral¬ 
lel resistance of 470 kiiohms, the 
minimum value of the lock-detect 
filter capacitor, Cd, is 16/(f 1 - f 2 )/2. 
In this case 0.005 ptF is adequate. 

Testing the Completed Unit 

I built the complete Circuit Cellar 
carrier-current modem the way 
shown in figure 3, with component 
values for 80/85 kHz and 90/95 kHz 
tone pairs, but you may substitute 
other values as previously discussed. 
In addition to the three functional 
sections we have looked at, I have 
added a carrier-detect indicator and 


an RS-232C driver (IC3) and receiver 
(IC4). 

To test the completed unit you 
need some source of serial data out¬ 
put. (I used a full-duplex video ter¬ 
minal.) The easiest test is a simple 
loop-back circuit. The terminal is con¬ 
nected to the originate modem and 
plugged into the power line. The 
answer modem is plugged in some 
distance away, with pins 2 and 3 
jumpered together on Jl, its RS-232C 
connector. As you type on the ter¬ 
minal, the data is transmitted to the 
answer modem where it is looped 
back through the jumper and retrans¬ 
mitted to the originate modem where 
it appears on the terminal's screen. 

You should be able to place the 
modems anywhere within your 
home or office, or even an adjacent 
home or apartment. The ultimate 
range is limited by the power com¬ 
pany's step-down transformer and 
the cross-coupling between the two 
115-V legs of a multiphase 230-V dis¬ 
tribution system. But you can arrange 
communication between the latter by 
attaching a fused capacitor between 
the two 115-V legs. 

In Conclusion 

Using this modem I was able to 
successfully communicate at 1200 bps 
for extended periods of time without 
loss of data. I've found FSK car¬ 
rier-current communication to be fair¬ 
ly reliable; it's best at the lower data 
rates. Occasionally a few characters 
have been lost when my air-condi¬ 
tioner compressor or water pump 
turned on. These are occasions 
where an intelligent control system 
might be of significant help. I had in¬ 
tended that the intelligence necessary 
for error checking and redundant 
transmissions be part of this project, 
but as I explained, such a control 
system is much more involved than 
the modem itself. Given the excess 
computing power available in most 
personal computers, it would certain¬ 
ly be feasible in most cases for error- 
checking to be performed by appli¬ 
cations software, perhaps using 
something like the well-known 
file-transfer protocol developed by 
Ward Christensen for use with his 
CP/M-based Modem-7 program. 


Generally speaking, while I have 
detailed the hardware components of 
a complete system that works in the 
Circuit Cellar, it's important to recog¬ 
nize that AC line conditions differ 
significantly between locations. Com¬ 
plete frequency bands may be unus¬ 
able due to interference produced by 
machinery, digital clocks, micro¬ 
computers, and fluorescent lights. 
For this reason, you should under¬ 
stand how the modem components 
and coupler are designed. Your abili¬ 
ty to customize a basic modem de¬ 
sign to the particular electrical en¬ 
vironment of your home or office can 
make or break the project. 

Next Month: 

Build a digital video cameraM 
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quickly familiar with VLrsaLedger tF\ using complete sample data Hies 
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Rana’s disk drive was 
twice as good as Apple’s 
with one head. 



Now we have two. 



We added another head 
so you won't have to buy another disk. 

That’s the beauty of a double sided head. A 
floppy disk which allows you to read and write on 
both sides. For more storage, for more information, 

for keeping larger records, 
and for improved perfor¬ 
mance of your system. 
That’s what our new Elite 
Two and Elite Three offers. 
It’s the first double headed 
Apple® compatible disk 
drive in the industry And of 
course, the technology is 
from Rana. We're the com¬ 
pany who gave you 163K 
bytes of storage with our Elite One, a 14% increase 
over Apple’s. And now with our high tech double 
sided heads, our Elite Two and Three offers you two 
to four times more storage than Apple's. That’s 
really taking a byte out of the competition. 



Rana's double sided heads give Apple 
II superior disk performance power 
than second generation personal com* 
puters such as IBM's. 


We put our heads together 
to give you a superior disk drive. 


We designed the Elite Three to give you near 
hard disk capacity with all the advantages of a 
minifloppy system. The double sided head oper¬ 
ates on 80 tracks per side, giving you a capacity of 
652K bytes. It would take 4V2 Apples to give you 
that. And cost you three times our Elite Three's 
reasonable $849 pricetag. 


It fakes 4V? Apples to equal lhe capacity 
of our superior Elile Three. 





They've come to expect it from us. Because Rana 
has always been a leader. We were the first 
with a write protect feature, increased capacity, 



Ybur word processor stores 5 times as many pages of text on an Elite Three 
diskette as the cost ineffective Apple 

and accurate head positioning. A first with attrac¬ 
tive styling, faster access time, and the conve¬ 
nience of storing a lot more pages on far fewer 
diskettes. We were first to bring high technology to 
a higher level of quality. 

So ask for an Elite One, Two, or Three. 
Because when it comes to disk drives, nobody 
uses their head like Rana. 

NOW AVAILABLE FOR THE APPLE III. . . 

THE ELITE TWO.THREE AND ELITE THREE.THREE 

RanaSystems 


The Elite Two offers an impressive 326K bytes 
and 40 tracks on each side. This drive is making a 
real hit with users who need extra storage, but 
don’t require top-of-the-line capacity. Costwise, it 
takes 2 V 2 Apple drives to equal the performance of 
our Elite Two. And twice as many diskettes. Leave it 
to Rana to produce the most cost efficient disk 
drive in the world. 

We’ve always had the guts to be a leader. 

Our double sided head may be an industry 
first for Apple computers, but nobody was surprised. 

® Apple is a registered trademark of Apple Computer Inc. 
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The C language provides a new standard for portability in a computer 
world characterized by a plethora of processors. Designed to make pro¬ 
grams portable, fast, and compact, C fills a niche between such high- 
level languages as BASIC, COBOL, and Pascal and low-level assembly 
languages tied to particular processors. Perhaps most aptly described as 
a "medium-level'' programming language, C is a powerful tool in the 
hands of professional programmers. 

Most major microcomputer manufacturers and software developers 
use C for writing systems programs —operating systems, utilities, 
languages, and applications. Digital Research is writing all of its new 
products in C, including CP/M-68K for the 68000 microprocessor and 
the new Personal BASIC. Both Microsoft and Visicorp have used C ex¬ 
tensively in products ranging from Multipian and Xenix to Visiword and 
Visi On. The computer graphics sequences in Star Trek //were created 
using C, and Lucasfilm Ltd. used C for computer-aided animation in the 
latest Star Wars saga, Return of the Jedi. 

Why is C so popular? The primary reason is that it allows programmers 
to easily transport programs from one computer or operating system to 
another while taking advantage of the specific features of the 
microprocessor in use. And C is at home with systems from 8-bit micro¬ 
computers to the Cray-1, the world's fastest computer. As a result, C 
has been called a "portable assembly language," but it also includes 
many of the advanced structured-programming features found in 
languages like Pascal. 

Our theme articles in this issue take a close look at the C language. 
Stephen Johnson and Brian Kernighan of Bell Laboratories present an 
overview of C and compare it with other computer languages in "The C 
Language and Models for Systems Programming." James Joyce offers a 
guided tour of C's key features, along with programs that illustrate C 
programming concepts and style, in the first of a two-part series, "A C 
Language Primer." 

C is a concise language that has a small kernel of 30 reserved words, 
and its input/output specifics are gathered into a library of standard func¬ 
tions. That means the language can be brought up easily on new micro¬ 
processors, resulting in dozens of versions of C. We sampled a few of 
these for the most popular operating systems. 

Most applications programs are becoming large and complex in order 
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that new users perceive them as easy to use, Jason Linhart discusses 
how to choose a suitable computer language for "'Managing Software 
Development with C/' 

Not surprisingly, the largest number of C languages, and some of the 
most advanced, are available for the highly regarded IBM Personal Com- 
puter. Most of the C compilers for the IBM PC are also available for the 
MS-DOS operating system, on which the IBM PC-DOS is based. These 
are reviewed by Ralph Phraner in "Nine C Compilers for the IBM Personal 
Computer." 



The CP/M-86 operating system has a wealth of C compilers as well* 
Authors Jerry Houston, Jim Brodrick, and Les Kent take a look at the 
first of those available in "Comparing C Compilers for CP/M-86." 
Christopher Kern reviews "Five C Compilers for CP/M-80." C has been 
available for CP/M-80 for a while, and as a result a strong C users 1 group 
and several volumes of public-domain software exist. 

No discussion of C is complete without mentioning the Unix operating 
system, which is written in C. Unix and its utilities comprise over 
300,000 lines of C source code, certainly the most ambitious C project 
yet. Developed more than 1 0 years ago at Bell Laboratories, both Unix 
and C are now coming into widespread use. To round out our coverage 
of C, in this issue we begin "The Unix Tutorial," a series of articles on 
the Unix operating system. Part 1 is an overview of Unix and its features 
along with a short history of how C and Unix were developed. Together, 
C and Unix provide one of the most comfortable working environments 
for professional programmers. A text box by Walter Zintz describes Unix 
and C resources. 

Both the C language and the Unix operating system are based on 
modularity and short, general-purpose routines, a subject Rebecca 
Thomas explores in "What Is a Software Tool?'" "The Unix C Compiler 
in a CP/M Environment" by Matthew Halfant looks at some of the issues 
and ambiguities involved in moving C programs between these two 
popular operating systems. 

An annotated bibliography of C on page 268 lists the books and ar¬ 
ticles on C that have been published in the past few years. 

C is relatively young for a computer language, but it is appropriate 
that, in its 10th anniversary year, C is being recognized as the powerful 
language for professionals that it is, —Bruce Roberts 


UAGE 
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The C Language and Models 
for Systems Programming 

A compromise between assemblers and high-level languages, C 
helps programmers avoid the idiosyncrasies of particular machines 


by Stephen C* Johnson 

The C language was created at Bell Laboratories by 
Dennis Ritchie in 1972. One of its first uses was to rewrite 
the Unix operating system, previously written in PDP-11 
assembly language. In its early years, C was used to write 
other critical systems programs as well: compilers, parser 
generators, document formatters, and editors, to name 
a few* At the time, using a high-level language for such 
applications was a radical departure from standard prac- 
tice; everyone knew that these programs had to be writ* 
ten in assembly language "'for efficiency." Yet in many 
cases the C code, although clearly less efficient in any 
given routine, produced programs that outperformed 
similar programs written in assembly language* 

A key to understanding the philosophy behind C is 
the notion of a model for the problem to be solved* 
Rather than try to deal with all of reality in every line 
of code, programming languages, explicitly or implicit¬ 
ly, construct models of reality and present them to the 
programmer. In assembly language, for example, part 
of the language model is that the programmer need not 
be concerned with the actual memory location of the 
variables; they can be referred to by names like start or 
count* This simplification makes it far easier to pro¬ 
gram in assembly language than to write the binary bits 
that actually control the processor. The assembly* 
language model does, however, leave the allocation of 
registers and the choice of machine instructions to the 
user, 

BASIC provides another model, similar to that of a 
very good programmable calculator. For many purposes, 
BASIC programmers do not have to worry about the 
details of where variables are stored, how arithmetic is 


and Brian W. Kernighan 

done, or how to format output* As a result, BASIC is 
much easier to use than an assembly language. 

The Smalltalk system supports a very different model* 
The Smalltalk programmer manipulates objects whose 
physical locations are invisible to the user, as are the 
details of the object's creation, manipulation, and inter¬ 
nal structure. This model leads to a very different style 
of use; for example, rather than calling a routine to print 
an object, a Smalltalk user sends a message to the ob¬ 
ject telling it to print itself. 

High-level models like the one supported by Smalltalk 
tend to be easy to use (provided that the model supports 
what we want to do) but are often less efficient than low- 
level ones. The hardware support for some of these 
models, especially on microcomputers, is not very good; 
we may sacrifice efficiency for ease of use. In systems 
code, efficiency is often very important, so the use of 
high-level models may be impractical* On the other 
hand, the low-level model presented by assembly 
language is not ideal either. In an assembly language, 
the details of the machine being programmed are im* 
plicit in every line: how many registers it has, how it 
uses its stack, how the I/O (input/output) is done* 
Not only is assembly code too firmly attached to a par¬ 
ticular computer and system, it is also harder to write 
because the model supplied to us, with its registers and 
branches, is too far from the application we are trying 
to write* 

The C Model 

C offers a compromise* It makes available a basic 
model that is very close to the target machine, enabling 
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The latest word in computer peripherals.. 


.and the last word 
in disk backup. 


The 525-CT FloppyTape Is a new class of product 

that provides the last word rn Winchester disk drive backup with rts 
many unique design features. Using the standard ]/4-inch tape 
cartridge, this innovative device combrnes low cost, high capacity 
and disk-type data accessibility to provide disk backup features 
with new meanings; 


Low Price 1 . Sells for appreciably Jess than any other device with 
comparable features. 2. Priced at >300 per unit in large OEM quantities. 


High Capacity Storage 1* Stores 32 unformatted megabytes of 
data on a standard 1/4-inch tape cartridge. 2. Allows one tape cartridge 
to replace up to 40 double-sided, double-density floppy disks. 


Floppy Disk Emulation 1. Configures a standard T/4-jnch tape 
cartridge with important floppy disk features such as random access to 
sectors and soft sector formatting. 2. Allows in-place updating of 
information stored on the tape. 

Immediate Integration 1. Attaches to standard floppy disk 
controllers. 2. Provides plug compatibility with standard 5A450 or 
SA850 interface connectors. 

Space Saving Design I. Packaged in the same compact form 
factor as the 5-1/4-inch floppy or Winchester disk drive. 2. [Designed 
with easy front panel loading and positive cartridge lock. 3. Permits 
flat or side mounting. 

So, let FloppyTape redefine your disk backup requirements. 

Next time you Ye in the market for the latest word in 
backup.just look it up.. then hook rt up. 

For a Further Definition Contact 
Cipher for a free 525-CT FloppyTape brochure, or 
for further information on other Cipher products. 




T0225 Willow Creek Road. PO. Box 85170. San Diego, California 92138 
Telephone: (619) 578-9100. TWX 9I0-335-T251 
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CIPHER DATA PRODUCTS [UK] LTD. 
Qtmberley Surrey England 
Telephone: 0276-682912 
Telex; 858329 


CIPHER DATA PRODUCTS SAR.L. 
Paris, France 
Telephone: |J) 668 87 87 
Telex; 203935 


CIPHER DATA PRODUCTS GmbH 
Munich, West Germany 
Telephone: (089) 807001/02 
Telex; 521-4094 








The Finest Quality Products 
for Apple® and IBM 

The stands alone in fine 

quality and workmanship. 



Sufi&lS -CP80 • Adjustable sprocket pin. 

• 640 dots/line. High density, feed plus friction feed 


high quality character. • Cartridge ribbon. 

• Bit image graphic. • Standard centronics parallel, 

• 40, 71, 80, 142 columns. Optional RS232C. 



Super 5 has !he following advantages compared to the normal floppy disk drive: 


Characteristics 

Super § -T 40 

Hormal Type 

Servo motorrSpindle connection 

Direct shafi drive 

Bell drive 

Head positioning mechanism 

Metal band positioner 

Piastre CAM positioner 

Track to (rack time 

Appro* 3-6 msec 

Appro* 40 msec. 

Write protected sensor 

Photo coupler 

Mechancial switch 

Ho. ol tracks 

40 (racks 

35 tracks 


SUPER5-T40 single sided, direct shaft drive 
SUPER5-T80 double sided, direct shaft drive 
T40 drive control card: suitable for 35 t 40 tracks drive 
T80 drive control card: suitable for 35, 40, 80 tracks drive 

Mitsubci Corporation 

667 Brea Canyon Rd, #25 
Walnut, CA 91789 
Tel.: (714) 594-6959 
Japan: EI-EN Ent TLX J23325 
Taiwan: GIFU Ent. TEL (02) 752-9661 
Hong Kong: A&N Ent TEL 5-488463 


us to write efficient code where necessary. At the same 
time it provides powerful mechanisms for building our 
own models, so that much of the coding can be done 
at a more comfortable level, safely removed from the 
idiosyncrasies of any particular computer. 

Most computers have dozens of different operation 
codes; because C tries to get dose to the target hardware, 
it has dozens of operators. This feature makes C slight¬ 
ly harder to read (or, more properly, to learn) because, 
in addition to the usual arithmetic operators, there are 
operators for such common instructions as ++ (incre¬ 
ment), -- (decrement), and « and » (left and right 
shift) as well as logical AND, OR, exclusive OR, and one's 
complement (&, |, , and -). The reward for learning 

the operators is that programmers can state their in¬ 
tentions clearly and naturally and be assured of a direct 
translation into suitable machine instructions. 


In C the basic data types include 
bytes, short integers, long integers, 
and single- and double-precision 
floating-point numbers. C also 
supports pointers to other data. 


For systems programming, it is often vital to 
manipulate bits efficiently, for example, to control I/O 
devices, displays, and other hardware. Such tasks are 
easy in C because of its bit-manipulation operators. But 
in BASIC, FORTRAN, or Pascal, the bitwise operators 
do not exist—they are not part of the model. The only 
recourse in those languages is a painful emulation or the 
use of an efficient function call. 

The model of data in C is also very rich. The basic data 
types include bytes, short integers (typically 16 bits), long 
integers (typically 32 bits), unsigned versions of these, 
and single- and double-precision floating-point 
numbers. C also supports the notion of pointers to other 
data; these pointers correspond to machine addresses. 
Because most hardware instructions deal directly with 
such addresses, the support of pointers encourages 
generation of extremely efficient code for critical program 
segments and the building and manipulation of very ef¬ 
ficient data structures. 

Pointer Operations 

The model of pointers supported in C includes the 
standard operations of taking the address of an object 
(& object) and accessing the object pointed to by a pointer 
(*p). For example, suppose that x is an integer and p is 
a pointer to an integer. (There is no such thing as just 
"a pointer"; it is always a pointer to a particular data 
type.) Then 

x — 3; /* set x to 3 (what else?) */ 

p = &x; /* set p to address of x */ 

The content of p is the address of x; the value pointed 
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WHAT GOOD IS A COMPUTER 
THAT’S FASTER THAN EINSTEIN 
IF YOUR FORMS SUPPLIER IS 
SLOWER THAN GUTENBERG? 



Unlike our major competitors, 
Deluxe gives you a 3-day in-plant 
turnaround on standard computer 
forms. Even on small quantities 
of 500 or more. 

What’s more, we can match 
all popular software formats for your 
checks, invoices and statements. 

We’ll even customize forms 
for your own programs with 
a 5-day in-plant turnaround, and 
lots of ink colors and free logo 
designs to choose from. 

And if you’re not satisfied with 
any Deluxe form, simply return 
it within 30 days for a prompt 
refund. 

We have a free full color 
catalog for you, too. It features 
computer forms, supplies and 
accessories. 

With it, you can order the 
materials you need to keep up with 
your business. 

And the forms you need to 
keep up with your computer. 

See your local banker, or call 
toll free: 

1-800-228-2606. 

(to Nebraska: 1-800-642-8777.) 

I - FREE FULL COLOR CATALOG. - 1 

Just send in this coupon 
For our hill color catalog ■ 

featuring compufcr forms. 

Deluxe Computer Forma, 530 North Wheeler, 

RO Bax 43046. St Paul, Minnesuta 55164-0046 

Name_ 

Company._____ 1 

Address___ 

- 

State._.Zip_ 

Pl™(—)- 

DELUXE ! 


COMPUTER FORMS 


i_ n 
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to by p is written' *p. Thus, in this case, *p is 3. Converse¬ 
ly, *p can be used to set the value of x: 

*p = 4; /* x is now 4 *i 

* 

It is also possible to use the value of the pointer itself: 
if q is also a pointer to an integer, then the statement 

q - p; /* make q point to whatever p points to */ 

gives q the same value as p, so q also points to X. Figure 
1 illustrates this operation. 

Beyond this capability, which is more or less what 
Pascal provides, C includes the ability to manipulate 
pointers in ways that depend on what they are pointing 
to. For example, if we have a pointer to a byte, and in¬ 
crement it, it points to the next byte; if we have a pointer 
to a 16-bit integer and increment it, it points to the next 
integer (2 bytes away). Pointers are an excellent way to 
do array indexing, as shown in figure 2, where X is an 
array of integers. 

In contrast to the pointer capabilities of C, FORTRAN 
and BASIC have a restricted model that does not include 
pointers. In Pascal, pointers are dynamic objects that can 
be set only by calling the storage allocation function new, 
Pascal does not allow pointer arithmetic. 

Another use of pointers in C is to associate an address 
with a device. Most BASIC programmers are used to 
PEEK and POKE statements sprinkled liberally throughout 
their programs to access memory locations that control 
devices. In C, pointers achieve the same effect without 
the need to add a new pair of functions. In BASIC, you 
set a memory location by a sequence such as 

100 V = 36828 

800 P0KE(V r 15) 

In C, the same code might be written as 

sound_vol = 36828; /* sound generator volume address */ 

*sound_vol = 15; I* set sound generator volume */ 

With the freedom implicit in Cs use of pointers come 
certain risks. Much of Cs growth over the last decade 
has been in ways of detecting erroneous uses of pointers 
without restricting the ability to write efficient code 
when necessary. 

Casts 

Operating systems have to deal with some very 
unusual objects and events: interrupts; memory maps; 
apparent locations in memory that really represent 
devices, hardware traps and faults; and I/O controllers. 
It is unlikely that even a low-level model can adequate¬ 
ly support all of these notions or new ones that come 
along in the future. So a key idea in C is that the 
language model be flexible, with escape hatches to allow 



Figure 1: // pointer p points to locution x, then the statement q=p 
mates q point to x also . 



the programmer to do the right thing, even if the 
language designer didn't think of it first. 

One such construct, called a cast, is a way of per¬ 
suading the compiler that an object of one type should 
be treated as if it had a different type. If, for example, 
you write an expression of the form 

(type-name) expression 

the result is the value of expression as an object of type 
type-name . For some combinations, this causes a new 
representation to be computed, as in 

(float) integer expression 

but sometimes it simply means that the bits in the ex¬ 
pression are to be treated as a different type without a 
change in representation. 

Casts involving pointers are of this kind. Suppose, for 
example, that you want to test whether a pointer points 
to an odd or even address. It is not legal to use the bit¬ 
wise operators on pointers, but you can do the job by 
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5.25" Fixed/Removable Winchester Cartridge Drive Systems 


For The IBM Personal Computer/Compatibles 



I 'n= * '• ThejGen ielCarti idg e D rives 

' Th- ! ' 1 A mvolutionaiy new to Megabyte Hard Disk Drive that in* 

r ' 11 I __ 'If M'zJ c ludes a 5 M egabyte removable hard di sk cart ridge. The car- 

t _ kf'w'tridge drive system simply plugs Into your computer, and In* 
. ■ M B : dudes all necessary software and hardware Genie Drives 

* are compatible with most popular software, and each can 

tridge replaces over 30 double-density floppy disks, 

| e 5.25"'.'.Removable Cartridge 

{Proposed ANSI Standard}. Imagine, 5 Megabytes In the 
palm of your hand. These small Winchester caruidgen are 
only .75 inches thick and 5.50 Inches square. The disk itself 
'vJMp Is completely sealed from the outside and all Its hazards by 

a sliding door that opens only once the cartridge is firmly 
seated Inside the drive. 

nLES?ZK V TO S 5 < MEGABYrls TORAGE 

BACK-UP 5 MEGABYTES IN TWO MINUTES people with serious mass storage applica- 

rAOTOinrc lMTcnruiMrcAmi itv lEonshavehadnoreaJisticmeansofconvemantlymainlain- 

CARTHIDGE INTERCHANCaEABILI 1 Y log theirlarge data bases due to the cost of storage media 

QUA RAN TEED and the expense and inefficiencies of doing back-ups. The 


i Geme Systems 
- Expandable 

(SegFbySs 

, UsfigAny 

Combi nati on 


MODEL 

X5A 


5 MEGABYTES OF ON*UNE 
STORAGE 

FILE SIZES TO 5 MEGABYTES 


MODEL 

XSP 


SIMPLY 
PLUGS INTO 
YOUR LB.M, 


iVU sMr iFRlElyPL?Y. a 
iCtfMEtfeiSjSjffiil 1 . Compatible 11 ie rnBl S^l an da 

tible File sizes 5*20 megabytes, dependent 

al 1 (G en i e Cu s t om Bl OS) u pon dr i ve ty pe. 

menu driven utility package Automatic recovery system 
int operating systems on * Easy back ups In minutes 
o 1 Cartridges can have 16 character names 

Irive codes from A thru H - System status screen messages 
ne sizes * System expandable to eight drives 

it volumes 16 character using only one slot In your IBM PC 

Built-In error detection and correction 
nd allows you to assign 8 - No preventative maintenance required 

i line at any one time Power-on self test 

d allows instantaneous Create turnkey systems 

irtual drives on line * Ultra hi-speed DMA data transfers 

displays syntax for all * Comes complete with all necessary 

* software and hardware 

up to or from any model Operating systems supported: 

IBM DOS 1.1. 2,0, CONCURRENT CP/M 66: 
CP/M 86 - , UCSD P SYSTEM* , QNXTM 


USER GAN BACK-UP TO MODELS 5 + 5 OR X5 
REMOVABLE CARTRIDGE DRIVES OR DISKETTES 


5 MEGABYTES 
10 MEGABYTES 
15MEGABYTES 
20 MEGABYTES 


Manufacturer's suggested retail price. Includes all required 
components 

CPJM4S6 and Concurrent CP/M4G is a registered trademark 
of Digital Research, 

IBM is a registered trademark of IBM Corporation, 

Dysan is a registered trademark of Dysan Corporation. 

UCSD P System is a registered trademark ol the Regents of 
the University o! California San Diego. 

QNX is a registered trademark of Quantum Software System, Inc 
Ether link is a registered trademark of 3Com Corporation 
Ethernet la a registered trademark of Xerox Corporation 
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AVAILABLE AT YOUR LOCAL COMPUTER DEALER 


‘ORATION 


31131 Via Colinas #607 Westlake Village, CA 91362^(213)991-6210 TLX658233 (GENIE USA) 







^The Best In Price, Selection and Deliver^ 


Professional Quality 


Call Now TOLL FREE 

800 - 368-3404 

(In VA, Call Collect 703-237-8695) 

AMPEX-INTERTEOTEXAS INSTRUMENTS-GENERAL DATA 
COMM,-ANDERSON JACOBSON-C, IT0H-QUME - BEEHIVE* 
DATASOUTH *01ABLO* CENTRONICS • NEC • PRENTICE 


CIT 414 (Graphics 
640 x460 Res.).Call 

TEXAS INSTRUMENTS 


MICROS 


INTERTEC SUPERBRAIN II 


64KDD* ...$1674 

64KGD* . .$2249 

64K SD’ (96TPI).$2689 

‘(includes M/Soft BASIC) 

D YN AB YTE 8/16 BIT . . Call 

Calian 16/32 BIT .Cal] 


PRINTERS 


NEC 

7710 Ser..$2089 

7715 .$2099 

7730 Par.$2099 

7720 .$2449 

7725 .... . . $2496 

Std. Tractor 77xx.$ 199 

3510 . $1390 

3515 $1424 

3530 .$1390 

3550 (IBM) .$1869 

3520 .$1979 

3525 .$1999 

DATASOUTH EDI 60 . Call 

DATASOUTH ED220 .Call 

DIABLO 

62Q-SPI. .$ 889 

630-R102/147 .$1949 

630 ECS. $2389 

630-R 155 .$1709 

‘(for IBM PC, Apple II, TRS-60) 

63QK1Q4 (KSR). $2265 

QUME 

Sprint 9/45 FP. $1794 

Sprint 9/55 FP.$2119 

Sprint 9/55 FP/SMEM ... $2186 
Sprint 9/55 LP/XMEM , $2094 
Sprint 11/40-PLUS . . . $1449 
St-Dir Forms Tractor ... $ 199 


CENTRONICS: 122 (p) $ 689 

High Speed Line Printers .. Call 


TERMINALS 


AMPEX 

□80 .$1589 

PBA2E (3270 EM.) .... $1589 
BEEHIVE (SMART DISPLAY) 

DM5 . Call 

DM5A . Call 

DM63 (Burroughs) . Call 

DM3270 (3270 Emulator) Call 

Protocol Converter. Call 

QUME 

GVT-102. $549 

QVT-108.Call 

C, ITOH 

CIT 101 ......$1289 

CIT 161 (64 Colors) . Call 

CIT 201 (Graphics for 
TEK 4010/4014) ...... Call 


745 Standard .$1172 

745 Std. (Reconditioned) .. Call 

765 Bbl M’my .Call 

785/787 . . ..Call 

810 Basic . $1249 

810 Package.$1439 

820 Package RO.$1610 

820 KSR Package.Call 

703 Std.$ 459 

707 KSR .$ 549 

850 Tractor Feed.$ 549 

EHTl'.H 

PRENTICE STAR 300 Bd.$ 124 
U S, Rob Auto Dial 212A $ 469 

StalMuxes.Call 

Ventel2l2 + 3E.Call 

GDC 24/9600 Bd.Call 

Prentice 24/9000 Bd.Call 

UlU+'Ul'UM 

QUME 


Data Trak 5$ 289 or 2 for $ 549 
Data Trak 6 $ 519 or 2 for $ 999 


SOFTWARE 


BISYNC-3780 . $ 769 

Wordstar.$ 279 

Data Star.$ 218 

Mail Merge .$ 144 

Spell Star ..$ 144 

Plan 80 . $ 249 

d Base II ., $ 489 

CalcStar . $191 

SuperSort. $ 158 

Super Calc .$ 144 

InfoStar_ $ 279 

CIS Cobol ..$ 689 

Forms II.$ 159 

MACRO 80 _ $ 183 

,H G" Compiler. $ 239 

Term II ..$ 169 

WordStar Professional 

(WS, SS, MM, SI) .$ 399 

ReponStar _$ 199 

Star Index . $ 129 

PlanStar. Call 

StarBurSt..Call 

IntoStar Plus. Call 


IBM PC 


256K RAM Bd. $ 256 

256K RAM db/Fu!l Parity $ 305 

CP/M-Z80 CO-PROC $ 495 

Baby Blue .$ 600 

Baby TEX .$ 600 


Baby TALK 0270 BlSYNC $ 895 


8" Disk Controller .$ 395 

In addition, we can makeEIARS232 orRS 449 cables to your order, and supply 
you with ribbons, printer stands, print wheels, Ihimbles for all printers listed. 

And many, many more items. CALL NOW. 

All items shipped freight colter:! either motor height or UPS unless otherwise speeded 
All prices already include 3'% cash discount Purchase with credit card does not in¬ 
clude discount Virginia, residents add 4°^ Sales Ta* For I as test delivery send cer 
titled check, money order or bank-wire transfer Sorry, no C O D orders All equip¬ 
ment is in factory cartons with manufacturers warranty (honored at our depot} Prices 
subject to change wtihoui notice Most items in stock 1 

CTERfllflRLS TERRIFIC J 

Terminals Terrific, Inc., P.O. Box 216. Merrifield, VA 22116 
Phone: 800-368-3404 (In VA. Call Collect 703-237-8695) 
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casting a pointer to an integer and then testing the low- 
order bit with a logical and operator: 

if ((int)p & 1) 

{... pointer is odd } 
else 

{.,. pointer is even } 

The cast (int)p changes the interpretation of the pointer 
p without changing its value. 

A very similar example is the mechanism used with 
the standard storage allocator. The C library function 
calloc is analogous to the Pascal new function; it returns 
a pointer to a block of storage. The pointer returned by 
calloc must be cast to the proper type: 

pthing = (thing *) ca!loc(n p sizeof(thing)); 

This tells the compiler that the pointer returned by calloc 
may be safely regarded as a pointer to an object of the 
type thing. 

Higher-Level Models 

We need not be stuck with a machine-level model for 
long. C provides a number of ways by which we can ex¬ 
tend the basic model to support data structures and 
operations important to our particular program. The two 
major ways to extend the model are by defining func¬ 
tions and making data structures, as a simple example 
illustrates. Suppose you are writing a video game and 
want to have a number of pictures moving around the 
screen. You could define a data structure that describes 
the objects using the Struct mechanism of C; such a data 
structure might contain the x and y coordinates of the 
current picture, enough information to draw the picture 
on the screen, and other information of importance for 
the game (such as orientation, velocity amount of fuel 
remaining, etc.). The declaration would look something 
like this: 


struct picture { 

int x T y; 
float vel; 
float fuel; 
disp list * 

}; 


/* picture for display */ 

/* screen coordinates */ 
I* velocity */ 

/* fuel remaining */ 

; /* display list to print it */ 


You can then declare variables of this composite type 
and build functions that provide basic operations on it. 
Depending on the game, you might supply functions 
to create, change, and destroy pictures, move them from 
one place to another, and decide whether two pictures 
collide. At this point, you will have effectively raised the 
level of the model in which you program from bits and 
bytes to picture manipulation. You can concentrate on 
the rules of the program rather than the implementa¬ 
tion. Once you're comfortable with this style of program¬ 
ming, the nearly nonexistent model-building facilities of 
BASIC, say, become nearly intolerable. 





























































































leleteks 
New Combo 
Could Make 
You A Hero! 


The SBC-II could be just the 
right ingredient for your latest 
concoction. The newest member 
of Teletek's family of multi-user, 
multi-processing S-100 products, 
the SBC-II essentially combines, 
or "sandwiches" two Teletek 
SBC-I's into one board. The SBC- 
II provides the capability to sup¬ 
port two users from one standard 
size IEEE-696/S-100 slave board. 

The SBC-II maintains full 
performance for each user with 
an independent CPU (Z80A or 
Z80B), 64K RAM, Serial I/O, and 
FIFO communications port to 
the system master. The system 
integrator benefits by getting 
complete support for two users 
for the price of one board. 

TurboDOS and MDZ 
operating systems will support 
combinations of SBC-I's and 
SBC-ll's offering system design 
efficiency and flexibility never 
before possible. 

If you're hungry for value 
and efficiency, order an SBC-II 
from Teletek. You'll love every 
byte. 





TELETEK 

4600 Pell Drive 
Sacramento, CA 95838 
(916) 920-4600 
Telex 4991834 TELETEK 
Dealer inquiries invited. 

© Teletek 1983 
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Efficiency 

Higher-level models have their drawbacks; you must 
pay for the function calls needed to do many of the basic 
operations on your pictures. Most C implementations 
try hard to make function calls efficient, but if you 
haven't skillfully chosen a model, the inefficiency may 
be painful. Especially in the earliest stages of program 
development, however, concern with efficiency may be 
misplaced. Why optimize a program when you are like¬ 
ly to decide tomorrow that it was all wrong and should 
be rewritten? The models are tailored to a particular pro¬ 
gram, so they may be readily adapted to improve effi¬ 
ciency without destroying the program's structure. 

Although function calls and the use of a compiler 
language are somewhat inefficient, they have dramatic 
advantages. Algorithms and data structures expressed 
in a high-level language are comprehensible and thus 
more likely to be revised when a different good idea 
comes along. If they were written in an opaque, incom¬ 
prehensible language, changes would be attempted rare¬ 
ly and successful even more rarely. Because real pro¬ 
grams typically suffer a long series of changes and adap¬ 
tations before a user ever sees them, being able to modify 
the algorithms and data structures quickly as the job 
changes leads to a better final product. 

Another point about efficiency is worth mentioning. 
Many studies have shown that most programs spend 50 
percent or more of their time in a very small portion (5 
percent or so) of their code. This suggests that the 95 


percent of the program that is noncritical should be as 
clear and easy to understand and change as possible. 
When it comes to the critical 5 percent, C lets the user 
get very close to the target machine in order to improve 
efficiency. Furthermore, many C environments contain 
measurement tools that enable the programmer to iden¬ 
tify these critical sections easily. But the strategy is 
definitely: first make it work, then make it right, and, 
finally, make it fast. 

Using functions to extend the base language also 
prevents C from becoming unwieldy. Many built-in 
features of other languages (notably I/O, string handling, 
and dynamic storage allocation) are supplied by func¬ 
tion calls in C. This means that the model supplied by 
C itself is very flexible; it adapts to different operating 
systems and environments without suffering from a "one 
size fits all" philosophy. For example, the character-string 
operations appropriate for a text editor might be quite 
different than those for a spelling checker, and those in 
turn might differ from the operations needed in an 
operating system (where you might not need such opera¬ 
tions and could not afford to have them loaded by 
default). 

Portability 

Using functions to extend the base language explains 
why a language that is so low level can be so portable, 
C compilers have been built for more than 40 different 
machines, from the Z80 to the Cray-1. The Unix system 


Make your micro work like a mainframe 


First, neatly tape the "370” label onto 
your IBM Personal Computer, 

Now slip a dBASE II™ disk into 
your main drive. 

That's it: your IBM PC is now ready to 
run a relational database system, the kind 
IBM put on their mainframes last yean 
And you're ready with more data 
handling power than you would have 
dreamed possible before dBASE II. 

With a word or two, you create data¬ 
bases, append new data, update, modify 
and replace fields, records and entire 
databases. Display any information, 
report months worth of data in minutes 
and zip through input screens and 
output forms. 

You can use It interactively for 
answers right now. Or save your instruc¬ 
tions and repeat everything with two 
words: do Manhours, do Project X , do 
whatever has to be done. 

To try dBASE II free for 30 days, 
drop by your local computer store. 

Or if they're sold out, call us at (213) 
204-5570, If you don't like it, you get 
your money back. 

But if you do that, you'll have to 
remove the label. Because nothing short 
of a mainframe works like dBASE II. 




AshtonTate 

© 1902 Ashton-Tale 

CP/M is a trademark of Digital Research 
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No programming. That’s what makes 
QUICKCODE, THE dBASE II program genera¬ 
tor by Fox & Geller so easy to use. With 
QUICKCODE you can generate a customer 
database in 5 minutes or write concise pro¬ 
grams for any type of database. QUICKCODE 
is the most powerful, easiest to operate pro¬ 
gram generator ever. 


When you create a line 
of products that make dBASE II 
easier, more fun and faster to 
use you make dBASE II better. 
And that's exactly what Fox and 
Geller products are designed 
to do! 



Fox & Geller combine database with 
graphics to create dGRAPH, the exciting new 
dBASE II graphics system. Imagine, you can 
actually teach your dBASE II to draw three 
different types of graphs. Think of the impact! 
Think of the fun! 



fhr HRAQ 






dUTIl is Fox & Geller's utility program 
for dBASE II. dUTIl combines your dBASE II 
command files to automatically produce a 
faster running time. A consistent favorite 
among dBASE II users. 




Call us at(201 (794-8883 


FOX & GELLER products make dBASE II even better! 



FOX&GELLER 

Fox&Ge/ler, Inc. 604 Market Street Elmwood Park. N.J. 07407 (201) 794-8883 
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Is your Apple’s 6502 processor chip a little 
overworked lately? Have you been eyeing 
one of those new, 16-bit systems? But you 
don't want to give up all your Apple pro¬ 
grams ... 

Add the powerful 16-bit 8088 processor to 
your Apple with ALF’s Processor Card. Let 
the 6502 and 8088 work together to tackle 
your toughest problems—like speeding up 
your Applesoft and Apple Pascal programs. 
With the Processor Card, you can use the 
CP/M™ 86 or MS-DOS™ operating system 
to run the latest 16-bit software, including 
many IBM PC programs. 

64K or 128K of high-speed memory is 
available for ALF’s Processor Card. Use the 
Processor Card with 128K as a fast disk 
emulator or to view sixteen hi-res images in 
under a second. Or run Basic, C, COBOL, 
or Pascal with 16-bit performance! 

The ALF Processor Card is just $395 (Ap¬ 
plesoft speed-up software included). See 
your Apple dealer today, or contact ALF for 
more information. 

Trademarks: "Apple": Apple Computer, "CP/M": Digital 
Research. " MS-DOS'Microsoft. 

ALF 

ALF Products Inc. 

1 31 SF Nelson St. Denver. CD 5 

□ □35 234 DB71 Telex 4991824 


has been moved to over a dozen machines, with new 
entries coming in weekly. All this from a language that 
won't even commit itself to the number of bits in a byte! 

C programs are portable to the extent that the model 
they support is portable. A portable I/O library provides 
simple formatting and file-manipulation facilities. The 
model is so simple that it can be supported on most 
operating systems. If your application uses that model 
of I/O and you use the portable I/O library, then you will 
have no problem with I/O. Similarly C provides models 
of data that can be supported on many different 
machines; if your program uses only the features of the 
basic model, your program is portable. Unfortunately 
data restrictions show up as you move from machine to 
machine. The most unpleasant are the differences that 
are now entrenched in the industry as to the ordering 
of bytes in a word. The PDP-11 and many descendants, 
for example, store the bytes from low to high, while the 
IBM 370, Motorola 68000, and many others store the bytes 
from high to low. The size of an integer may vary from 
16 bits on most microcomputers to 36 bits or more on 
some of the bigger mainframes. Finally, some machines 
support 8-bit bytes, some 7 f and some 9. If the model 
you use in your program depends on any of these 
features, your program will be portable only to those 
machines with the same feature. 

Even when a program is not directly portable, however, 
the use of appropriate models lets much of the program 
be identical in different environments, with the dif¬ 
ferences isolated in subroutines or compiled condition¬ 
ally. For example, the Unix file system has many pro¬ 
perties that are independent of a particular machine: the 
naming conventions, hierarchy protection mechanism, 
and allocation and deallocation. Machine-dependent 
features, such as the sizes of sectors on the disk and the 
number of files that may be defined, are hidden in a 
small number of machine-dependent functions and data 
descriptions. This means that the system is portable in 
the sense that it can be moved in much less time than 
it requires to rewrite it from scratch. The key to moving 
the system is to write the machine-dependent informa¬ 
tion that supports the underlying model . If the C code 
| written does not fit the basic model (for example, type 
mismatches between a function definition and its uses), 
the code may work on one machine but fail on others. 

No language is perfect, or even close, and C is no ex¬ 
ception. Some of the early design decisions are at best 
open to serious debate. One is the treatment of floating¬ 
point quantities; the current C definition requires all in¬ 
termediate floating-point expressions to be evaluated in 
double precision. This can lead to significant inefficien¬ 
cies for floating-point applications. Another problem is 
the large number of operators that have side effects; this 
becomes even more serious when you observe that C 
makes no promises about evaluation order in an expres¬ 
sion or, in particular, the order in which arguments to 
a function are evaluated. Consequently, some programs 
can fail when run on different machines, and it can be 
very hard to check for this problem mechanically As a 
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Tallgrass Technologies 


TALLGRASS AND YOUR IBM® PC 

Tallgrass Technologies is the industry leader in 
Winchester HardFile™ and streaming tape subsystems 
for the IBNfe PC and related computers. Fortune 500 
corporations, banks, governmental agencies, and 
small businesses throughout the world depend on 
Tallgrass HardFile subsystems for their mass storage 
and backup requirements. 

Tallgrass offers formatted capacities from 6*25 Mb to 
70 Mb with integral streaming tape back-up. Our pro¬ 
prietary disk/tape controller with integral 10K track 
buffer optimizes read/write activity and, coupled with 
our DMA host interface, offers high performance pre¬ 
viously unavailable with SV** disk systems. 


TALLGRASS IS UNSURPASSED 

We've done our homework in engineering and build¬ 
ing a reliable HardFile subsystem with remarkable 
performance and convenient backup for the most 
stringent on-line mass storage and off-line archival 
requirements. 

From $2,995 U,S, including integral tape back-up. 
Available from COMPUTERLAND# and other 
participating computer dealers* 

Exclusive Canadian Distributor Exclusive Eu ropean Distributor 

Micro-Ware™ CPS Computer Group, Ltd. 

440 Phil! ip St. Birmingham, 

Waterloo, Ontario N2L 5R9 England B27 6B H 

(519) 884-4690 (021) 7073866 


WHAT ABOUT DATA INTEGRITY? 

Tallgrass offers backup on ANSI standard l A" tape 
cartridges, instead of the usual floppies, video cas¬ 
settes, or low-capacity removable Winchester devices. 
The Tallgrass 12,5 Mb formatted HardFile can back 
itself up on a $39.95 data cartridge in less than 


Tallgrass 
Technologies 

Corporation 

11667 W. 90th, Overland Park, KS 66214, (913) 492-6002 



10 minutes! 


Telex: 215406 TBYT UR 















simple illustration, suppose that we have a function 
called print that prints the value of a variable n and the 
value returned by a function f. There is a natural tenden¬ 
cy to believe that the statement 

print(n, f(}); 

will print the value of n, then the value returned by f. 
But if n happens to be a global variable that is changed 
by f, the results depend on the order in which the 
arguments of print are processed. This problem is certain¬ 
ly not limited to C, by the way—similar issues arise the 
same way in most languages. 

The C Programmer 

Another model implicit in a language environment is 
that of the programmer. Much of the C model relies on 
the programmer always being right, so the task of the 
language is to make it easy to say what is necessary C 
encourages telling the truth about strange constructions 
(e.g., casts for pointer assignments) but does not pro¬ 
hibit them. The converse model, which is the basis of 
Pascal and Ada, is that the programmer is often wrong, 
so the language should make it hard to say anything in¬ 
correct. In Pascal (and presumably Ada) it is harder to 
say strange things and therefore perhaps harder to make 
mistakes. 

By now it should be clear that C was intended as a 
language for professional programmers. Early C faced 


problems familiar to users of today's microcomputers (for 
years, the C compiler had to run in 12K bytes of pro¬ 
gram plus data), and many traits of the early years are 
still with us. The cryptic error messages in most com- 
pilers were relatively unimportant for professionals but 
tough on casual users. Also, C is definitely packaged as 
a compiler, not a programming environment, so input 
must typically be created with a text editor, placed in 
a file, and handed to the compiler. On some systems, 
this is rather painful, and it also makes it harder for the 
novice to get started. Finally, the large amount of 
freedom provided in the language means that you can 
make truly spectacular errors, far exceeding the relatively 
trivial difficulties you encounter misusing, say, BASIC. 
One or two such goofs while learning the language can 
lead a beginner to burn the manual. Despite its prob¬ 
lems, however, C continues to be used and developed, 
a good sign that there is a place for a portable low-level 
language with powerful model-building facilities. ■ 


Steve Johnson is head of computer systems research at Bell Laboratories (600 
Mountain Ave., Murray Hill, NJ 07971) and designs languages for VLSI (very- 
large-scale integration) integrated-circuit design , He is the author of the Unix 
portable C Compiler and the YACC parser generator 
Brian Kemighan is head of computing structures research at Bell Laboratories 
and is interested in document preparation, programming languages, and pro¬ 
gramming methodology. He is the coauthor of The C Programming 
Language and Software Tools. 
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of the Modem, Part 


The Signalman Modem of Today 


300 or 1200 BPS, Direct Connect. Comes complete with cables. Engineered specifically for individual 
computer models. Audible signals; Simplified Controls. Compact. Comes with Special 
Subscription Offer for THE SOURCE. 

Manufactured by Anchor Automation, 

World's Largest Modem Maker. 



THE SOURCE is a Servicemark of Source Telecomputing Corporation. 


from Anchor Automation 
6913 Valjean Avenue, 

Van Nuys, CA 91406 
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From Quadram comes 
Quad link!“ The Appie-IBM 
link. The door to a whole 
new world of software 
for your Personal 
Computer. 

Quadlink. Simply plug it 
inside your PC. press a 
few keys, and instantly 
your computer becomes 
an Apple-compatible 
system. Able to run 

virtually any 
Apple soft¬ 
ware package 
available. 

Now you can 
choose 

QUADRAM OPMiTY* f rom the 

largest soft¬ 





ware library ever written. 
Business, educational, and 
entertainment packages. 
And never worry about 
‘■compatibility" again. 
Quadlink makes it possible. 
So enhance your PC system. 
Link up to a whole new 


world of Apple soft¬ 
ware. With Quadlink 
by Quadram. (And 
remember. Quadlink 
works great with 
Quadram's other pop¬ 
ular PC enhancement 
board, the six-function 
Quadboard.) Available 
now at authorized 
full-service Quadram 
dealers worldwide. 

The 'link is finally here. 


QUADRAM 

CORPORATION 



Apple is a registered trademark of Apple Computer, Ire 

IBM is a registered trademark of International Business Machines Corporation. 


4355 international Blvd/Norcross, Ga. 30093 
(404) 923’6666/TWX 310-766-491 5 (QUADRAM ISfCRS) 
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Here’s what makes this 
MeVideo Personal Computer 

so attractive: 


Easier on the eyes. The non*glare screen and 
sharp resolution makes it easier to read 
charts, graphs, characters and numbers. 


More memory; 64K Bytes of memory is 
included as a standard feature, 
(Additional memory is also available). 



Mare workspace. Video screen 
is 20% larger ihon the standard 
screen, so you don't have to 
strain to see your work. 


Graphics. A wide variety 
of advanced business 
graphics can be 
displayed onTeleVideos 
special screen. 


Easier to read. Tilting screen 
adjusts up and down to natural 
line of sight. 


More reliability Vertical cooling tower 
keeps the computer cooler so itTI 
perform better and fast longer 


More applications. Because 
the TeleVideo personal 
computer uses CP/M® 
software, no other 
computer has more 
software applications 
ihon TeleVideo. 


More storage. 

The standard two 370 Kbyte 
floppy drives is enough to 
accommodate growth 
^ " future. 


Easier number manipulation. Standard calculator 
keyboard is more familial, so 
you can work faster and make fewer errors. 


Easier to Use. Detachable key¬ 
board moves anywhere on your desk, 
or even onto your lap. 


Less exhausting. 
Unique palmrest lets 
you rest your hands 
while youYe working. 


Compact. TeleVideo takes up very little 
space on the desk. 



The TeleVideo Super Mouse, By moving the Super Mouse 
on itie pad, you can control computer functions 
without the use of complicated keyboard cades 
(optional). 
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Here’s what makes it 
irresistible: 


$240500 


The TeleVideo TS 803 personal 
computer has everything other lead¬ 
ing personal computers have, and 
then some. 

In fact, some of TeleVideo's 
easy-to-use features can't be found 
on any computer, no matter how 
high its price. 

Which makes our low $2495 price 
doubly attractive. 

So why resist? 

Before you buy any personal 
computer, look into the family of 


TeleVideo personal computers and 
personal computer networks. For 
more information, write TeleVideo 
Systems, Inc. 1170 Morse Ave., 
Sunnyvale, CA 94086, call toll-free 
800-538-1780, call one of our 
authorized distributors or dealers, 
or contact one of our international 
sales offices, listed below. 

European Sales (Holland), (31) 075-28-7461 
UK/Scandinavia Sales, (44) 0908-668-778 

TeleVideo Systems are fully serviced nationwide 
by TRW 


TeleVideo Systems, Inc. 


Super-Mouse is a registered trademark of IsteVedeo Systems* Trie 


CpVM Is a registered trademark ol Digital Research, tr.c,- 


Circle 388 on Inquiry card 










A C Language Primer 

Part 1: Constructs and Conventions in C 

by James Joyce 

Part 1 of this two-part article includes a brief overview of the C language and its history as well as examples of programs 
that demonstrate C's features. Because I have assumed that readers are familiar with a programming language , I have not de¬ 
fined such common programming concepts as variables f loops, functions, and arguments , 

The examples that follow will help you to explore Cs features. Each example is a small program that explores a single aspect 
of the language, placing the focus on the feature instead of on the program or its possible applications. The only drawback 
to this approach is that it sometimes sacrifices utility for exposition. For further explanation, l direct you to the definitive reference 
for useful C examples , The C Programming Language, by Brian Kemighan and Dennis Ritchie. 

To reinforce what you learn , J recommend that you enter each program into a computer. After the program runs successfully , 
experiment xvith omitting or changing parts of it Introducing deliberate errors will provide a controlled orientation to Cs sometimes 
cryptic error messages and will be valuable experience for interpreting compiler diagnostics. As is the case with many program¬ 
ming languages , errors in C can have a cascading effect— when many errors are actually the result of one. 

This article does not pretend to explain everything you will want to know about C The idea is to get you started with key 
constructs and conventions in C that you will eventually encounter. 


C was developed in Bell Laboratories at Murray HilL 
New Jersey in 1972. Created by Dennis Ritchie, it was 
based on the language B, Ken Thompson's adaptation 
of BCPL (basic combined programming language). 
Because the letters B and C are sequential in both the 
alphabet and in BCPL, some contend the successor to 
C will be D, and others say it will be E As with ALGOL 
68 and PL/I, many insist that C is the programming lan¬ 
guage and that it will last forever. 

Unix and C have been intimately associated from C's 
beginning. Unix was originally written in assembly lan¬ 
guage, and transporting it to other hardware was a grow¬ 
ing problem as new utilities and functions were added. 
With C available, Thompson and Ritchie rewrote Unix, 
leaving only a few very low-level routines in assembly 
language. Transporting Unix to another computer is 
mainly a matter of writing a C compiler for the target 
computer. Most of the several hundred C programs that 
make up Unix compile without a change in code on the 


new hardware, a feature that has helped make Unix and 
C so popular today. 

Because C appears to be so portable, it is tempting to 
talk about "standard" C. Such a standard exists implicitly 
in the Unix program Ifnt, which parses C programs look¬ 
ing for machine-dependent code. Though quite intelli¬ 
gent for a program, lint can be fooled. 

A partner program in C standardization is cb, the C 
beautifier program, which reformats C code according 
to the program's structure. Thus a programming team 
can run its programs through cb to gain an overall 
uniformity of code format. Uniformity reduces the ef~ 
fort needed to get to know another team member's code, 
in turn making maintenance easier. The C beautifier can 
also be used as a debugging aid because comparing the 
reformatted version to the original may reveal misplaced 
or missing code. 

Good style in C is important because C programs can 
be very hard to read. For example, compound statements 
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The Professional’s Editor for 
Program Development 
Word Processing 
Source Cotie Translations 


Widely acclaimed as an editor, VEDIT has 
evolved to be much more. Only VEDIT offers 
the combination of a versatile full screen 
editor integrated with a powerful command 
language. For the first time youll be able to 
perform complex, yet useful, text manip¬ 
ulations that are virtually impossible with 
other editors or word processors. Plus, its 
customizability and hardware support 
ensure that VEDIT will be perfectly matched 
to your individual needs and to any 
microcomputer you are ever likely to own. 

With two modes of operation, VEDIT never 
compromises its speed or ease of use for its 
power and sophistication. As one reviewer 
(Bradford Thompson, BYTE) Wrote; 'IF this 
review gives you an appetite for simplicity 
while editing, then VEDIT is well worth 
considering/ Its command language, based 
on TECO, is virtually a text oriented 
programming language, allowing command 
macros to be created, loaded and saved on 
disk. Yet its simplicity allows even a novice to 
perform tasks beyond the capabilities of any 
word processor. 


VEDIT cuts programming time in half - with 
multiple file handling, macro capability and 
special features For Pascal, PL/1, *C, Cobol T 
Assembler and other languages. And it can 
help with source code translations (example 
ZILOG to/from INTEL translator macros are 
included). A complete line of translators will 
be available by the year s end. 

Word processing is a snap with word wrap, 
paragraph and print functions. Command 
macros free you from tedious search/re¬ 
place operations. Hundreds of search/re- 
piace on dozens of files can be performed by 
VEDIT without waiting or intervening. 

VEDIT easily configures to your favorite key¬ 
board layout Use any function or cursor 
keys you wish. It optimally supports nearly 
every 8080, Z80 and 8086 computer. 

Go ahead and expect a lot from VEDIT, Its 
performance and our support will satisfy 
your most exacting needs. 

To order, please specify your 8080, Z80 or 
8086 microcomputer, operating system and 
disk format 


IBM PC, DIj 

sptaywriter : 

3 Zenith Z100 and Z89 1 

3 NEC APC* DEC R 

a in bow and VT180 0 Te 

levideo 802 


TRS-80 

l r II and !6 c XefOk 820 

D Apple ]\ Soltcard 0 

SuperBraln u NorthStar 


MP/M 1 

1 CP/M-86 13 

MP/M-86 0 Concurrent 

CP/M-86 -Cromix 

0 Turbo DOS g MSDGS 1 

1 PCDOS 



VEDIT - Disk and Manual 

8080, Z80 or IBM PC.$150 

CP/ M-86 or MS DOS.$195 

Manual only ...... $18 


COMPARE VEDITS FEATURES 

• True Full Screen Editing 

• Horizontal scrolling 

• Edit files one disk in length 

• Automatic Disk Buffering 

• Compact (only 16K) and Fast 

• Display of line and column # 

• Set/Goto text markers 

• Undo’ key to restore line 

• Automatic Indent/Undent 

• Adjustable Tab positions 

• Repeat function key 

• Text Move and Copy 

• 10 Scratchpad Buffers 

• Load/Save buFfers on disk 

• Powerful command macros 

• Directory display 

• Edit additional (small) 

files simultaneously 

• Insert another disk file 

• Unlimited file handling 

• Recovery from ‘Full Disk' 

• Change disks while editing 

• Word wrap, format paragraph 

• Simple Printing 

• 150 page indexed manual 

• Startup command file 

• Menu driven installation 

• Program CRT function keys 

• Support newest CRT terminals 

• Support smart CRT functions 

• Flexible Memory Mapped support 

• Customizable keyboard layout 


‘rv;;vr?v. 






CP/Ml and MP/tt are registered trademarks of Digital Research Lrrc. Apple 19 is a registered trademark, 
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of Tandy Corporation. IBM is a trademark of International Business Machines. 
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that in Pascal are grouped by the keywords begin and end 
are grouped by the easy-to-miss { (leftbrace) and } (right- 
brace) in C. Add to this the fact that C is free format 
(without line numbers), and the ill-considered place¬ 
ment of a brace can easily introduce a bug. 

Another feature of C that can cause difficulty is that 
expression values can be changed in the middle of a 
logical test. The C instruction 

if ((byte = getchar()) == X ) count + + ; 

causes the function getcharf) to read a character, which 
is assigned to the variable byte and tested by == for 
equality to X, all within the conditional test of an if state¬ 
ment. This feature makes for compact code and can con¬ 
fuse the unwary. 

C Program Structure 

This is the smallest possible C program: 

/*— small,c The smallest C program —*/ 

main() /* a comment */ 

{ 

i 

Comments in C are, as in all languages, optional but 
highly desirable. C comments are enclosed PL/I-style 
within the comment delimiters /* and */. A routine 
called main is required for each and every C program. 
The pair of braces in the subsequent lines are also re¬ 
quired, and any executable code for main must appear 
inside them. Although the example is simple—there is 
no executable code, so the program does nothing—1 en¬ 
courage you to enter and run it. 

To compile this example under Unix the command is 

$cc smallx 
$ 

C programs under Unix must be in a file whose name 
ends in x, or else they will not compile properly. If the 
compilation is successful, there will be no messages from 
the compiler: the compile will end, and control will 
return to the shell (Unix's command interpreter), which 
uses the $ (dollar sign) to prompt for another command. 

The ready-to-run program, which is named a.out, will 
be in your current directory. If the C compiler had 
detected errors, the errors alone would be printed, along 
with an indication of the line number at which the er¬ 
ror had become obvious. You may need to examine other 
lines in the vicinity of the reported error to find the real 
culprit. 

This "silent treatment" can be disconcerting if you're 
new to C But as your confidence in writing C programs 
builds, you will grow to prefer its brevity. To learn what 
messages C gives when main, the parentheses, or the 
braces are missing, try running the program without 
them. This is good practice in reading diagnostics. 


The cc command causes the compiled code to become 
an executable file named a.out. To run the program, 
simply type a.ouh When the program has finished run¬ 
ning, control is returned to the shell, which again 
prompts with a $. You see no output because smalLc does 
nothing. 

The entire program could have been written as one 
line, as shown here: 

/*— small2.c The smallest C program, on one line —*/ 
main() { } 

The format of the first version is the style Kernighan and 
Ritchie recommend. 

Functional Structure of C Programs 

C programs are made up of functions, minimally the 
function main. Our first program can be thought of as 
a do-nothing function: there are no arguments given to 
the function, and no processing is done. Good program¬ 
ming style in C encourages you to structure a big pro¬ 
gram as a number of small functions. The good C pro¬ 
grammer will break large programs into smaller ones and 
write a function for each. If each function can stand 
alone, the programmer eventually develops a "toolbox" 
of useful programs that can be combined in different 
ways to solve problems. This is a very important and 
powerful concept. 

In the example that follows, main calls a function, doit, 
that doesn't do anything. This is a bare-bones example 
of a main program calling another function. 

/*- smailsiibx Smallest C program with a subprogram -*/ 

main() 

{ 

doit(); 


/*— doit doesn’t do anything —*/ 

doit() 

{ 

} 

The call to doit is given in main within the braces 
because functions are executable—even if they don't do 
anything but return control to the main function, as they 
do here. 

A function is invoked by stating its name; arguments 
to be passed to the function are placed within paren¬ 
theses after the name. The semicolon after the call to doit 
is Cs statement terminator (as found in PL/I) rather than 
simply a statement separator (as in Pascal or other 
ALGOLTike languages). In other words, a semicolon 
must appear at the end of every legal statement in C 

After the code for main comes the definition of dolt. The 
definition is like that of main, further emphasizing that 
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C programs are made up of one or more functions. Func¬ 
tion definitions may not be nested in C That is, the 
definition of doit cannot be inside main. Once you have 
this program running successfully, try defining doit in¬ 
side main's braces to view the message C gives. 
Functions can be defined in any order, although main 
is typically the first function in a program. Try moving 
the definition of doit in front of main and compile the 
result to verify that functions can be defined in any order. 

Printing a Message 

The library function printf prints output on the stan¬ 
dard output device, your terminal, unless redirected to 
another destination: 

/*— hello.c Greet the world, introduce output in C —*/ 

mam() 

{ 

prirnffHello. world! \n”>; 

1 


quotes) ends with the two characters \n (backslash-n). 
This combination is C notation for a newline character, 
which on a computer's video terminal (or printer) will 
position the cursor {or print head) at the beginning of 
the next line. 

In C, as almost everywhere in Unix, the \ (backslash) 
is the escape character , signaling that the character that 
follows is to be treated differently than it would be with¬ 
out the \, Other common combinations include \bfor 
backspace, \f for form feed, \r for carriage return (to 
the beginning of the current line), \t for tab, \” for dou¬ 
ble quotes (rather than simply ”, which would signal the 
end of the character string), and \\ to indicate the back¬ 
slash. 

All arguments of a function must be on the same line 
in C, Because printf is a function, the entire string within 
printf must be on the same line. If you have a particular¬ 
ly long character string to print, it can be broken up in¬ 
to several segments, each printed using a printf: 

/*— stream.c Print '"Hello, world” as stream output -*/ 


The message printed by this example is, of course, 
"Hello, world!" 


It is coded as a character string within parentheses in 
the printf statement. The printf statement is simply a func¬ 
tion call. Notice that the string between the " (double 



PROGRAMMERS FLIGHT SIMULATOR 
Apple 11 Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
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taking realistic picture graphics, moving scenery, 
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Cabot, Arkansas 72023 
(501) 843-2988 


main() 

{ 

print*" \t”); 
prmtfC'Hello”); 
print*", 
print*" ”); 
printffworld"); 
print*"!"); 
print*" \n”); 

} 

Because only the last line contains a notation for a new¬ 
line character, the printf statements print one after another 
on the same line. The output is a stream of characters, 
one after the other up to and including the newline. 

Variables, Assignment, and Output 

Variables in C may be any length, though only the first 
8 characters matter (external variables and function 
names may be restricted to fewer characters, depending 
upon the machine being used). Variables must be de¬ 
clared explicitly: 

/*— var.c Introduce printf to print a variable —*/ 

main{) 

{ 

int age; 


age = 40; 

printff'This year Sam is %d years old. \n", age); 

} 

Although int is short for integer, you cannot use the term 
"integer" to declare a variable. The = (equal sign) in the 
statement following the declaration is used for the as¬ 
signment of values to variables. 
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Word Chal¬ 
lenge. You 4 11 
race the clock 
with LEX, an 
opponent of 
uncannily human intel¬ 
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free, 1-800-323-0023, In Florida, cal! collect, 
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Notice that the printf statement is slightly different and 
has two parts to it; a comma separates the character 
string, enclosed in double quotes, from the variable 
name age. The character string also has something new 
in it, %d , telling printf that a decimal integer is to replace 
the %d during output. The %d corresponds to the vari¬ 
able age; the printf function will allocate enough space in 
the character string for the width of the value that re¬ 
places %d. The value of age will be inserted into the char¬ 
acter string to produce the following message: 

This year Sam is 40 years old. 

The character string is, then, an output control string 
for formatted output, providing guidance to the printf 
function. 

Sometimes C programmers forget to declare a variable. 
You can discover Cs message about that by deleting the 
int declaration, then recompiling the program. You can 
get the program to work again by deleting the assign¬ 
ment statement and substituting the constant 40 for age 
in the printf statement. 

There are, of course, other variable types in addition 
to int, and you will meet them in later examples. C has 
several powerful control structures you will want to learn 
first, with other variable types introduced in appropriate 
circumstances. 

Looping with while and Incrementing 

We can use essentially the same program to introduce 
an aspect of looping while incrementing: 

/*— whif&c The while construct —*/ 

main() 

{ 

int count; 

count = 1; 
while (count <= 4) { 

printf( if %d \n” count * 10); 
count - count 4- 1; 

} 

} 


I* A *1 
I* B *I 
I* C */ 
I* D *1 


PROXIMITY" 


Please send Word Challenge Disk(s) for which 

I've enclosed $39,95 each (plus $2.00 shipping and 
handling). Florida residents please add 5% sales tax, 

Check appropriate box. 

□ Apple II, II Plus or II Plus E (min 48k) w/disk 

□ IBM Personal Computer (min 64k) w/disk 
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Name _ 
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Apple IBM end Osborne are registered iraaemarks of Apple Computer Jnc 
Into matronal Business Machines Corp and Osborne Computer Corp respectively. 
Boggle and Scrabble are registered- irademarits of Parker Brothers Division oi 
CPG Products Corporation and Selchow and EicNer. respecuvely. BY863 


The statement with the comment /' A 7 sets the condi¬ 
tion, given in parentheses, that count be less than or 
equal to 4 for execution of the loop to continue. The loop 
includes the two statements within braces, beginning 
with the end of line A and ending with line D. The 
braces enclose a compound statement in C (Le., one or 
more statements treated as if they were a single state¬ 
ment). That the brace in A is on the same line as the 
while is the preferred style in C, 

The two statements in the loop print the desired 
number and increment the variable count. What's new 
here is that, in line B, we demonstrate that the variable 
in printf can be an expression—in this instance, count * 10 
{the asterisk means multiplication). The expression in 
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line c count = count 4 1, is not used much in C because 
there is a much shorter notation that we will examine 
in the next example. 

Line D contains the brace that ends the while loop. It 
is lined up under the w of while as a matter of style. As 
an experiment, you can remove the statement that sets 
count to 1 to learn how C treats an undefined variable. 
(Some undefined variables are given an initial value by 
the C compiler so that they don't have garbage in them. 
More on this can be found in section 1.10 of Kernighan 
and Ritchie's book.) In this instance, the value of count 
is arbitrary, and you may have a runaway loop (on most 
Unix systems, this can be stopped by pressing the Break 
key or the Rubout key). 

In the example that follows, the term count 44; replaces 
count = count + 1;. 

/*— while2.c The increment-by-one operator —*/ 

main() 

{ 

int count; 

count = 1; 
while (count <= 4} { 

printfp/od \n”, count * 10); 
count++; 

} 

} 

This illustrates a powerful legal C construct, the incre¬ 
ment operator, which is unusual in high-level languages. 

The ++ assures the C compiler that you're telling it you 
want to increment count and that you have not mistyped 
the statement. The 44 is an operator that means "in¬ 
crement by one," and under some circumstances it is 
faster than using count = count 4 1; (it is certainly easier 
to type). Although it is not required, putting the incre- 
ment-by-one operator next to the variable it affects, with¬ 
out intervening spaces, helps those who must read the 
code later. 

Here's a further example of how the increment opera¬ 
tor may be used in C: 

while3.c tncrement-by-one in expressions —*/ 

main{) 

{ 

int count; 

count = 1; 
while (count <= 4) { 

printf(“%d \n”, count++ * 10); /* E */ 

} 

} 

In line E, the variable count has been rewritten count 4+ 
so that the increment-by-one operation is done within 
the printf statement. Some feel this and similar practices } 


make C hard to read, and for the uninitiated that can 
be true. You should be aware of this use of 44 , if only 
so that you can read other C programs. With practice 
you may even grow to feel this use is quite natural. 

It is instructive to change count 44 to 44 count in the 
above example and then run it. The 44 operator may 
be used as both a suffix and a prefix, to affect the con¬ 
tents of a variable before the expression is evaluated or 
after. When 4+ is used as a suffix, count is initially 1, its 
value is printed, count is incremented, and the loop 
begins again. When 44 is a prefix, count is initially 1, but 
count is incremented before its value is printed. 

There is a corresponding "decrement by one" operator, 
— , which follows the same rules. If you experiment 
with the increment and decrement operators, keep in 
mind that you may want to change <= (less than or 
equal) to >= (greater than or equal) to prevent the pro¬ 
gram from going into an infinite loop. Try changing count 
to count 4 4 in the While instruction, leaving simply count 
in the printf statement. 

Looping with for 

Cs for statement has three parts within its parenthe¬ 
ses: 

/*— for.c The for construct —*/ 

main() 

{ 

int count; 

for (count = 1; count <= 4; count+ + ) /* A */ 

printf(“%d\n”, count); /* 8 */ 

} 

The first part initializes the for. The second indicates the 
condition allowing the loop to continue. The last part 
indicates what is to be done at the "bottom" of the loop 
(in this example, count will be incremented after print! 
prints). 

The body of the for loop is given in line B. You might 
want to add a printf after the for loop to see that the loop- 
controlling variable, count, retains its value outside the 
loop. This contrasts with for loops in Pascal and do 
loops in FORTRAN, in which the loop-controlling 
variable is technically "undefined" upon exit from the 
loop. 

The printf can also be included in the third part of the 
for loop: 

/*— for2.c The for loop with null statement body —*/ 

main() 

{ 

int count; 

for (count = 1; count <= 4; printf("%d \n", count ++)) 
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The lone semicolon in line C is still required by the syn¬ 
tax of the for loop, and it ends the null (or empty) state¬ 
ment that makes up the body of the loop. There is 
nothing in the loop; all action takes place in the paren¬ 
theses after the keyword for. This practice, which occurs 
often in C, can result in fast code. The danger in this 
practice is that someone reading the code may later miss 
the null statement and mistakenly think the next con¬ 
struct is included in the for loop. To help avoid such mis¬ 
reading, the semicolon in line C is lined up under the 
f in for. 


getchar and putchar 

Now that you know several basic control structures, 
you're ready to be introduced to the library functions get¬ 
char and putchar. As functions, they are not part of C 
proper but are basic extensions necessary for writing 
most programs. The function getchar receives one char¬ 
acter from standard input (the terminal's keyboard), and 
putchar sends one character to standard output (the ter¬ 
minal's video display). 

The following simple program using getchar and putchar 
will copy one character at a time from input to output 
until it finds an end-of-file indicator: 

/*— copy.c Copy input to output —*1 

main() 

{ 


int byte; 

/* A*/ 

while ((byte = getchar())! = -1) 

/* B */ 

putchar(byte); 

l*C*i 


} 

The end-of-file indicator from a terminal is a Control-D 
with Unix, which getchar signals by returning the integer 
-1; thus, to get out of this program, you need only type 
a Control-D at the keyboard. CP/M uses Control-Z for 
an end-of-file marker. 

Line A declares byte as an integer, which at first seems 
strange because, as we said, the program copies char¬ 
acters; but the getchar function returns other values 
besides characters (among them the integer -1, which 
doesn't fall within the range of the char type). There is 
at least one version of C in which byte can be declared 
char and the end-of-file test in B will still work. Try 
changing int in A to char and rerun the program to see 
how your version of C behaves. If you run the char ver¬ 
sion of this program through lint, it will indicate that the 
''comparison" in line B is "nonportable." 

So long as the condition in line B is true, the while loop 
will continue. It is a complex-looking expression, but you 
can break it into its parts readily if you work from the 
inside parentheses out: getchar is called and the value it 
returns is assigned to byte; the value of byte is then tested 


against -1, and so long as they are not equal (the 1= 
means inequality), line C is executed and the loop con¬ 
tinues. The call to putchar has byte as. its argument, with 
the result that the contents of byte are sent to the stan¬ 
dard output. 

The C compiler employs a preprocessor that can be quite 
useful in making programs readable: 

/*■■■ copy2.c Use preprocessor variable for EOF —*/ 

//define EOF -1 I* 0 */ 

main() 

{ 

int byte; 

while ((byte = getchar())! = EOF) I* E *1 

putchar(byte); 

} 

The # in line D is an indication that define is an instruc¬ 
tion to the preprocessor. {Several other preprocessor in¬ 
structions are given by Kernighan and Ritchie.) The ac¬ 
tion of the preprocessor can be likened to the expansion 
of macroinstructions in an assembler—it is not a separate 
program from the C compiler. Before the lines of the pro¬ 
gram are compiled, the #define instructs the preprocessor 
to replace every occurrence of EOF with the constant -1. 

With the substitution made, line E in this program will 
mean the same thing to the C compiler as line B does 
in the previous example, and using the preprocessor 
makes the line more readable. This enables us to give 
symbolic names to special numbers (such as -1, when 
it signals end-of-file) or array boundaries in declarations 
or loops (as we shall see next month). The preprocessor 
will then replace the symbols in the program with the 
proper values before compilation. This approach im¬ 
proves both readability and maintenance. 

We now know of two functions used for output: printf 
and putchar. Here is a quick illustration of how printf can 
be used in place of putchar in the previous example: 

/*— copy3.c Show printf equivalent of putchar —*/ 

^define EOF *1 

main{) 

{ 

int byte; 

while ((byte = getchar)))! = EOF) 

printf(‘'%c’', byte); l* FI 

} 

The format specification %c tells printf that a single char¬ 
acter of data is to be printed. Changing %c to %d will 
not produce a character, but rather a numeric (integer) 
interpretation of the value in byte. Normally we want to 
distinguish between character data and its possible in- 
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terpretation as numeric data because dwelling on the in¬ 
terrelationship of char and int brings us too close to mat¬ 
ters that are machine dependent. 

if and else 

Cs if statement looks like if statements in many pro¬ 
gramming languages. 

/*— if.e Illustrate the if and else statements — 

matn() 

{ 

int answer; 

printff \tDo you like C so far? \n”); I* A *1 

printf(" \tType y for yes, or n for no; "); 

answer = getchar(); 
if (answer == ‘y’) 

printf{“ \tGlad to hear it!\n”); 
else 

printf(“ \tHope it changes. \n"); 

} 

This example asks a question and prints a response de¬ 
pending upon the answer. Those used to Pascal or other 
ALGOL-like languages should note that a semicolon is 
required after the printf, just before the else, as a state¬ 
ment terminator. In this example, we also employ the 
logical operator = = (is equal to). Note that the two printf 
statements that give the greeting are separated from the 
get-the-work-done portion of the program. 

The logic of an if statement can become quite complex. 
Though we will avoid getting too deeply involved here, 
C allows the nesting of if and else constructs: 

if2.c Illustrate nested if and else statements ■-*/ 

main() 

{ 

int answer; 
greet(}; 

answer = getchar(); 
if (answer == *y’) 

printff* \tGiad to hear it!\n”); 
else if (answer == *n’) /* 0 */ 

printfC* \tSorry to hear that. Hope it changes. \ n”); 
else 

printf (“I don’t understand %c.", answer); 

} 

greet() /*- greet the user —*/ 

{ 

printf(" \tDo you like C so far? \n"); 
printff \tType y for yes, or n for no:”); 

} 
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Line B shows that if the answer character is not y, the 
program is to check whether the character was an n. If 
that test fails as well, an error message is printed. 

In C, an else refers to the most recent if that does not 
already have a closer else. Kernighan and Ritchie think 
all if and else statements should be lined up under each 
other, no matter what the depth of nesting, to prevent 
the code from drifting off the right-hand side of the 
screen or page. But the risk of associating the wrong else 
with an if seems too great without indenting, and the 
consequences too hard to detect, so I propose using the 
approach illustrated. (This is an instance in which the 
cb program perhaps should indicate its perception of the 
program structure; instead, it dutifully formats accord¬ 
ing to Kernighan and Ritchie's suggestion.) 

Good programming style encourages you to structure 
programs as a number of small functions. While this is 
not a big program and could quite easily be written as 
a single function, the idea of structuring code is still a 
good one. There is no need to clutter main with the printf 
statements that greet the user. They belong in their own 
function. If someone wants to modify the greeting later, 
it can be done more easily with the printf statements suit¬ 
ably identified. 

It may be helpful to see what this example would look 
like as it was compiled and run under Unix: 

$ cc if2.c 
$ a.out 

Do you like C so far? 

Type y for yes, or n for no: y 
Glad to hear it! 

$ 

The program typed the question through a call to the 
function greet and then waited for a reply. The user 
typed a y and pressed the Return key The first if was 
satisfied and the appropriate message printed. Because 
the if was satisfied, there is no need to consider the els© 
statement, and the program ends. 

Had the response been n, the first if would have failed 
and the else statement would have taken effect. The if 
test for n would be satisfied and the message of sym¬ 
pathy would be printed. Again, satisfying the if condi¬ 
tion means the subsequent else is skipped and the pro¬ 
gram ends. If the response had been anything other than 
y or n (even uppercase Y or N), the third else statement 
would have taken effect. 

Here is a program that plays a simple guessing game 
with its user, testing for the correct response by use of 
the if statement. If the user types the letter e, the pro¬ 
gram points to it and announces, “You guessed it!" 

/*--- if3.c Illustrate the if and break statements 

^define EOF -1 

main() 

{ 
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THE DATA ACQUISITION CONTROL SYSTEM 
YOU SHOULD CONSIDER OVER A MINI. 
EVEN IF MONEY IS NO OBJECT 


Lei's say you have enough money Lo 
buy nearly any data acquisition and 
control system you might want. What 
will you choose? 

If sheer power is your main require¬ 
ment, you might choose an expensive 
minicomputer system. But, then 
again, you might just as well choose 
the new DAS Series 500. 

Simply plug the Series 500 into any 
off-the-shelf IBM Personal Computer 
and you’ll have up to 33ft channels of 
analog input, 60 channels of analog 
output and 192 channels of digital I/O 
(even AC/DC device control). And 
vv i t h me as u remen t sp ee ds as high as 
25,000 analog data points per second, 
and true 12 or 14 hit precision,you'll 
have enough power and accuracy for 
the most demanding applications. 

If you need flexibility,you’ll want 
to compare other, more costly systems 
to the fully modular Series SOU, It 
comes supported by an extensive 
library of integrated plug-in modules 
that let you custom tailor almost any 


combination of inputs and outputs, 
digital or analog. And do so almost 
instantly. 

So the Series 500 is ideal for hun¬ 
dreds of applications in product test, 
p n >c e ss c< m t rc ) I a nd e nergy mana ge * 
ment; in psychology, biology, analyti¬ 
cal chemistry and neuroscience* 

If ease of use is high on your list, 
consider this: Only the Series 500 
comes equipped with Ihe advanced, 
integrated SofiafRl software package, 
W ith it, you can set up, collect, store, 
control, display and analyze, at! with a 
few simple BASIC commands. 

In fact, Soft500 makes program¬ 
ming so easy, you can he up and run* 
ning with your Series 500 the same 
day you get it. Even if you’re not a 
computer expert. 

Now compare advanced features. 
Like exclusive foreground/ 
background software architecture 
1 h a 11 ets y t m an a 1 yze da t a w h 11 e y t >u 
collect it. Like the real-time dock/ 
ca I en d ar an d p red s i o n i n t erva 11 i m e r. 


Or the tremendous range of signal con¬ 
ditioning options, including software 
selected gai n and offset, ampli fica I i < m 
from millivolt levels, and provision for 
direct connection of thermocouples, 
strain gauges and RTDs* 

These are features you might not 
gel elsewhere, no mal ler how much 
money you spend. Bui lhen, why 
spend all that money? 

Because for less than $6000 you get 
both the advanced capabilities of the 
DAS Series 500, plus an IBM PC 
(which incidentally, you can still use 
to do all the other things a PC does so 
well). 

For complete information on 
the DAS Series 500 data acquisition 
and control system, write to us at 
Data Acquisition Systems, Inc,, 

349 Congress Street, Boston, 
Massachusetts 02210, Or call us at 
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int byte; 
greet(); 
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Compiler 


Since November of last year, we've been testing our new 
Eco-C Compiler and now if s ready for yourZ80™ CP/ M’“ 
system. Some of the features include: 


• Alt data types, including float double and long. 

• Fast, efficient code. For example: Our versions of 
"seive" in January, 1983, BYTE: 15.8 seconds 
(standard) and 11,7 seconds (optimized). 

• Uses Microsoft’s MACRO 8D T * for REL file output 

• Standard (K&R)file I/O and library (mostin source) 
included. 

• Easy assembly language Interface. 

• No royalty fees on generated code. 

The price for Eco-C is $350.00 and includes MACRO 80 (a 
$200.00 value by itself). Well also Include a free copy of 
C Programming Guide while supplies last. 

For further information, call or write: 



P.O. Box 68602 
Indianapolis, IN 46268 
(317) 255-6476 



Registered trademarks are: Zilog (Z80), Digital Research 
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* SUBSTANTIAL DISCOUNTS AVAILABLE TO QUANTITY BUYERS. 

II-an_ft 8720 Old Courthouse Rd 
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while ((byte = getchar())! = EOF) { 


if (byte == 'e') { 

1* D */ 

printff —You guessed itl \n"); 

/* E */ 

break; 

/* F */ 

} 

/*e */ 

putchar (byte); 

/* H */ 


greet{) /*■■■ Print a greeting to the user —*/ 

{ 

printf(“lf you type a certain letter \rT}; 
printf( * l II TII congratulate you for guessing it,\rf); 
printfpf you get bored, type control-d instead. \rf); 

i 


The brace at the end of line D indicates that a com¬ 
pound statement follows, just as a brace introduced a 
compound statement in previous examples. The closing 
brace for the if is on Line G and is directly under the i 
of the if. 

The statements on lines E and F are executed if the 
character entered was an e. The first not only con¬ 
gratulates the user on the correct guess but points to the 
correct letter on the line the user typed, {This exfra touch 
is meant to suggest a level of human interface being 
found in more and more programs and is by no means 
state of the art. For example, if your erase character is 
# and you erase characters before typing the correct one, 
the arrow will be meaningless. Try rewriting this exam¬ 
ple to get around this problem. Next month, in the sec¬ 
tion on character arrays, 1 will present some ideas that 
may be helpful,) 

The break on line F is a powerful statement in C. It 
causes the program to break out of the first enclosing 
while, for, do, or switch (Tve omitted discussion of the do 
statement here but will present switch in part 2), pass¬ 
ing control to the statement following. In this case, the 
break causes the while to release control, with processing 
resuming just after the brace on line H, so the program 
next reaches the closing brace for main and ends. 

We have wandered through C programs to learn C pro¬ 
gram structure, C functions within programs, basic in¬ 
put/output in C, variables and assignment of value, and 
control constructs such as while, for, if, and else. With 
these five aspects of C you can write useful programs 
so long as you are processing one character at a time. 

Next month in part 2 we will take up the more ad¬ 
vanced topics of arrays, pointers, communication be¬ 
tween C programs and the host operating system, and 
the important concept of tool building. ■ 

James Joyce is president of International Technical Seminars Inc , (520 Waller 
St, San Francisco , G4 94217) and founder of the Unix Bookstore . 
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two 10 megabyte fixed disk drives. Added to the IBM Personal Computer XT, 
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The IBM Personal Computer XT. 
More power to the person. 

Plenty of muscle. That’s what the new 
IBM Personal Computer XT means to 
a person with heavyweight data to manage. 
Because one of the XT’s many strong points 
is a 10-million-character fixed disk drive 
that helps give you the power to pump 
more productivity into your business. 

What’s so special about a fixed disk? 

Exactly that. It’s already fixed inside 
the system, with the capacity 
to store the facts, figures, names and 
numbers you need to work with. 

(Rather than go from diskette to diskette, 
store up to 5,000 pages of text or up to 
100,000 names and addresses in one place.) 

\&t there’s more built into the XT than 
k its fixed disk. Reliability and quality 

ft are built in as well. Plus more than 

B 30 years of IBM experience. 

■ A new level of price/performance. 

And a remarkable compatibility of 
both software and hardware with the 
original IBM Personal Computer. So, 
with the introduction of XT comes a special 
tool designed to help you be more 
productive in high-volume applications. 


Another tool for modem times to 
keep you going strong. 

To find out where you can see the 
IBM Personal Computers, call 800-447-4700. 
In Alaska or Hawaii, 800-447-0890. = ‘ 7 ' 
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Comparing C Compilers 
for CP/M-86 

Portability, compactness, and speed are crucial 

by Jerry Houston, Jim Brodrick, and Les Kent 


The very number of C compilers 
available attests to the strong position 
C has taken as the shift toward 16-bit 
microprocessors picks up momen¬ 
tum. The popularity of Intel's 8086 
family of microprocessors (in com¬ 
bination with Digital Research's 
CP/M-86, MP/M-86, and Concurrent 
CP/M-86) prompted us to wonder, of 
the C compilers currently available 
for these systems, which are best for 
a particular purpose, which are most 
cost-effective, and which are easiest 
to use? Portability, compactness, and 
speed are crucial, but so are com¬ 
pleteness of implementation and the 
extent to which the compilers make 
special allowances for the architecture 
of the 8086 processor family and the 
structure of CP/M* 

Why C? 

Long revered in the halls of 
academe, C has recently become a 
significant language in professional 
circles. C is fast, efficient, versatile, 
and, perhaps more than any other 
significant language, portable* C's 
tendency to reduce projects to a col¬ 
lection of discrete functions is well 
suited to joint programming efforts 
and produces code that is easy to 
maintain* 


In the rush to migrate to 16-bit pro¬ 
cessors, software houses are turning 
to C in droves (see the text box "The 
16-Bit Migration/' page 84). It has 
qualities in addition to its speed that 
make it particularly suited for sys¬ 
tems programming (e.g., flexible 
pointers and efficient use of regis¬ 
ters). Thomas Plum in Learning to Pro¬ 
gram in C (Cardiff, NJ: Plum Hall 
Inc*, 1983) calls it "a portable assem¬ 
bler." Yet, C nicely accommodates ap¬ 
plications programming by inducing 


Our evaluation is 
slanted toward 
Identifying the 
suitability of these six 
C compilers for use by 
a systems house. 


its users to practice structured pro- 
gramming techniques* 

One software house newly com¬ 
mitted to the C language is Digital 
Research Inc. (DRI), whose CP/M 
operating system dominates the 8-bit 
world and whose operating systems 
are a major force in the 16-bit world* 
DRI has announced that, in order to 
achieve source-code portability, all 


new CP/M operating systems will be 
written in C 

A great attraction of the Digital 
Research family of operating systems 
is that it spans the gap between 8- 
and 16-bit processors. In other words, 
a data file that can be read on an 8-bit 
CP/M system can also be read on a 
16-bit one. And DRI has announced 
that future versions of CP/M will sup¬ 
port National Semiconductor's 16032 
and Zilog's Z8000 microprocessors* 

Evaluation Philosophy 

We approached our evaluation of 
six C compilers (Mark Williams 
CC86, Digital Research C, Computer 
Innovations C86, Mark DeSmet C, 
Lattice C, and Supersoft C) with a 
slant toward identifying their suit¬ 
ability for use by a systems house 
because we work for one. (That 
means we make operating computers 
out of a lot of interconnected parts.) 
We are more interested in using C as 
a systems language to produce device 
handlers, formatters, diagnostics, 
and utilities than we are in using it 
to produce accounting programs and 
database managers. 

In evaluating these compilers, we 
have chosen The C Programming Lan¬ 
guage by Brian W. Kemighan and 
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Does it really work... 
prove it to yourself... 

MICRO-TAX 

Post Taxseason 


tor MICRO-TAX * Dept. 18 
G2Q3 Variel Avenue, Suite A 
Woodland Hills, California 91367 Phone ru* 

nease send me the full federal system (Reg, $1000 ea,) 1982 Micro-Tax" 
personal computer tax preparation package (or integrated state program) 
checked below for $58 ea,, Calif, residents add 6!/ 2 % sales tax, 

□ Level 2, Professional Individual Package . . .$58.00 

□ Level 3 t Partnership/Corporate Package .$58.00 

□ State Package .... 
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CP/M □ PC DOS □ MS DOS 
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..enclosed □ Visa fi Master Charge 

i i r rn ii i i i 11 11 

Card expiration date_—— 

Signature.__ 

ORDER BY MAIL OR CHECK WITH YOUR LOCAL SOFTWARE DEALER 


MICROCOMPUTER TAXSYSTEMS, INC. 

G2Q3 Variel Avenue, Suite A 

Woodland Hills, California 91367 Phone (213) 704-7300 

*C/PM h trademark of Digital Research. 'Micro-Tax. trademark of Mtcro com outer Tax sys¬ 
tems, Inc. 'MS DOS. Trademark of Microsofl Corporation 'IBM, IBM PC.. IBM PERSONAL 
COMPUTER, IBM XT, trademarks of IBM. 'Apple, trademark ol Apple 


Test it on your own computer (Apple, IBM PC, IBM XT, or any other 
personal computer with CP/M, PC DOS, or MS DOS*) and you’ll be convinced 
that you no longer need to prepare tax forms manually or use a computer service 
bureau. Then, with complete confidence, you can order your 1983 systems. 


MICRO-TAX* IS VERSATILE AND FLEXIBLE—With Micro-Tax* you can input client tax 
information at the time of interview and produce the terms immediately or enter data at 
one time and print at another. 


The data entry is organized in a sequence very similar to manual tax preparation. If 
you're looking fora bargain, the Micro-Tax* system is it., .and especially during 
the “Does it work... prove it to yourself... POST TAXSEASON SALE!" Go 
ahead.., send in the order blank now and get ready for bigger profits in 1984. 


SALE 

Order the 1982 Micro-Tax* personal computer tax preparation system 
and prove-it-yourseIf that it can increase your client volume and A 
profits in 1984! Regularly $1000 ea (if current tax year) full 4 JI 
federal systems (not a sample) for only S58 ea. I 

A post-taxseason sale? That’s right! We decided to have a 
clearance sale for all you tax professionals out there who 
need to be convinced that a Micro-Tax* personal computer 
tax preparation system can make life a lot easier for you, and 
produce more profits for your business. For only $58 (the cost of 
processing and handling) we'll send you a full 1982 federal (regularly 
$1000 ea., if current tax year) Micro-Tax’ system that computes and 
prints over 30 schedules and forms. 


FULL FEDERAL 

MICRO-TAX' 

PERSONAL 

COMPUTER 

SYSTEMS 


1902 SCHEDULES AND FOAMS INCLUDED 


PRINTS 


Level 2, Professional. 


LavaS 3, Partnership/ 
Corporate Package 


*17 Integrated State Returns Available * Orders taken for yearly update packages 
• Forms subject Id IRS changes for 1983 lax year 
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The 16 -Bit Migration 

The microcomputer industry is going 
through a software cataclysm that has no 
parallel in the minicomputer world. Three 
major manufacturers—Intel Motorola, 
and Zilog—have all produced 16-bit pro¬ 
cessors that are incompatible at the object- 
code level with their popular 8-bit counter¬ 
parts. A fourth manufacturer, National 
Semiconductor, with no significant 8-bit 
following, has produced yet another 16-bif 
orphan , 

In the minicomputer world, this would 
have been considered a classical, almost 
comical, marketing error: an entire genera¬ 
tion of processors has been cut off. Huge 
user bases with millions of man-hours of 
software development and user training 
have been abandoned during the industry's 
transition from 8 to 16 bits. 

This situation has sparked a great migra¬ 
tion. Masses of software are suddenly be¬ 
ing uprooted from their S-bit homes by a 
relentlessly advancing technology and 
forced to resettle in strange and hostile 


16-bit lands dominated by the 8086, the 
68000, the 7J8000, and the 16032. 

Operating systems, peripheral drivers, 
languages, and application programs are 
struggling to reestablish themselves in 
new, fiercely competitive environments. 
The reward for the first products to make 
a successful transition from 8 to 16 bits zvdl 
be what marketing sages call "position¬ 
ing—which translated means popular ac¬ 
ceptance, loyal followers, a place in the 
sun , The penalty for delay is catastrophe : 

The migration path must be well chosen. 
Companies with products written in as¬ 
sembly language are finding that their just, 
sleek 8-bit code, which took so long to write 
and debug, will require a frightening 
amount of time to be reproduced in a 16-bit 
environment . The time spent in a major 
assembly project costs more than program¬ 
mers' salaries. The major cost is in lost 
opportunity. 

Even more dismaying for the assembly- 
language folks is that their programs will 


have to be translated anew for, not just one, 
but a whole flock of attractive target pro¬ 
cessors: the 8086, the 68000, the Z8Q00, 
and the 16032. Which one would you bet 
on? Would you bet your company on just 
one of them? 

The great advantage of assembly lan¬ 
guage-speed and compactness—is a lux¬ 
ury few can afford now that nearly all soft¬ 
ware projects are time critical. In this 
virgin market, you don't need fast prod¬ 
ucts; you need products fast. 

Companies with products written in ex¬ 
otic, high-level languages like PL/t, on the 
other hand, are in a slightly better situa¬ 
tion. The development time spent on their 
8-bit products will carry over to 16-bit ver¬ 
sions, which should require no more than 
a little fine-tuning to become marketable. 
These companies need only sit back and 
wait for 16-bit versions of their chosen com¬ 
piler to be released. Yep, just sit back and 
wait, and wait. . . ■ 


Dennis M. Ritchie (Prentice-Hall 
Software Service, 1978) as the stan¬ 
dard definition of the C language. (In 
an attempt to buck convention, we 
will try to avoid the use of the word 
"robust" and will resist all tempta¬ 
tions to make puns about C) 

The Procedure 

We have tested the six C compilers 
that are curently commercially avail¬ 
able for the CP/M-86 operating sys¬ 
tem (although by the time this arti¬ 
cle is published, we expect four more 
to become available). To evaluate the 
speed of each compiler, we selected 
five benchmarks—each chosen to test 
a certain range of C language fea¬ 
tures. Not all the compilers were able 
to run all the benchmarks. After 
spending many hours trying to find 
source code that was common to all 
the compilers, we finally decided that 
documenting the inability to compile 
a legitimate program provides useful 
information about a compiler. 

These benchmarks were performed 
on a Compupro system with a 10- 
MHz 8086 and a 4-megabyte semi¬ 
conductor disk emulator (Compu- 


pro's MDrive/H). The 8087 floating¬ 
point benchmarks were run at 5 MHz 
to allow for the slower speed of the 
8087 math processor. The operating 
system used was our own implemen¬ 
tation MP/M-86. 


The Sieve of 
Eratosthenes Is a 
mandatory 

benchmark—If nothing 
else. It tests a 
compiler's ability to 
perform loops. 


The four performance categories 
we measured (see table 1) in these 
benchmarks were (1) compile time on 
a floppy disk and on a disk emulator 
(or memory drive), (2) link time on 
a floppy disk and on a disk emulator, 
(3) absolute size of executable object 
code produced, and (4) execution 
time of compiled code (run on a disk 
emulator). 

For the first three benchmarks, we 
also measured the effective size of the 


code generated by each compiler. We 
derived this value by measuring the 
absolute size of the code produced by 
compiling a program with only an 
empty prirrtf function call—the only 
function call used in the first three 
benchmarks. We then subtracted this 
value from the size of the absolute 
code produced by the benchmark in 
question. The resulting value repre¬ 
sents the amount of incremental code 
generated to run the specific bench¬ 
mark. 

Using the effective code size gives 
a much more accurate picture of a 
compiler's code-generation efficiency 
than merely looking at the size of the 
executable file created by compiling 
a given benchmark. The size of the 
fixed portion of a program may in¬ 
dicate only how elaborate the library 
is. As your C programs grow larger, 
only the amount of incremental code 
will increase. (Note in table 1, for ex¬ 
ample, that, although the command 
files produced by the DR1 compiler 
are bigger than the Computer In¬ 
novations files, Digital Research has 
an edge in effective code size. This 
suggests that the DRI compiler will 
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DISCOVER T1IE DYSAN DIFFERENCE 




Dysan 

Software Duplication: 



a ftym 


I- 

Dysan Software Duplication Division 
5201 Patrick Henry Drive 
Santa Clara, CA 95050 
(800) 551-9000 
(408) 988-3472 

Please send me more details on 
Dysan’s Software Duplication Services. 

B8 

Name:- 

Company:_ 

Address;______ 

City:___ State:_Zip: 

Phone: i_)_ 


CORPORATION 


Circle 153 on inquiry card. 


It’s your name on die package label. 
And your company's reputation on 
the line. Whether your program retails 
for $40.00 or $400.00, or is for com¬ 
pany internal distribution, the cost of 
duplicating it on diskettes is just a frac¬ 
tion of the value of your product. 
Doesn’t it make sense to protect the 
time, money and talent invested in 
your software with the finest and most 
complete software duplication ser¬ 
vices available? 


Dysan s software duplication ser¬ 
vices are unsurpassed for fidelity of re¬ 
production. Not only is your program 
copied unerringly onto the finest me¬ 
dia made—the Dysan diskette—but 
it’s also copied on proprietary equip¬ 
ment manufactured by Dysan, exclu- J| 
sively for Dysan. Plus Dysan offers you M 
the widest variety of support services Jr 
available—from software protection to 
serialization and packaging. 

i 


Isn't it time you discovered the 
Dysan difference? For more informa¬ 
tion on Dysan software duplication, fill 
out and return this coupon today or 
call (800) 551-9000. 


Quality Software Deserves 
the Quality Media. 


i 





















actually produce smaller programs 
than Computer Innovations C86 once 
the source program reaches a certain 
size.) 

Quick Results 

The sieve benchmark in listing 1 is 
a mandatory test (used by Jim and 


Gary Gilbreath in "Eratosthenes Re¬ 
visited: Once More Through the 
Sieve/' in the January 1983 BYTE, 
page 283); if nothing else, it tests a 
compiler's ability to perform loops. 
AH C compilers we tested ran this 
program, even if they ran no other 
Lattice C was the undisputed cham¬ 


pion in this classic benchmark, tak¬ 
ing just 3*6 seconds to complete 10 
iterations* Digital Research's C com¬ 
piler for the 68000 performed this test 
in 6.0 seconds on an 8-MHz 68000 
system, which would put it in fourth 
place, LI seconds behind the Digital 
Research 8086C compiler. 

Not all the C compilers that we 
tested support floating-point opera¬ 
tions. Of those that do, not all sup¬ 
port the transcendental functions 
(trigonometric, logarithmic, exponen¬ 
tial, etc*)* Thus, the philosophy 
behind the floating-point benchmark 
(see listing 2) is to keep things simple 
and minimize the time spent loop¬ 
ing; the only floating-point opera¬ 
tions we measured were multiplica¬ 
tion and division. 

Comparison of the compilers' 
mathematical ability is complicated 
by Intel's phenomenal math pro¬ 
cessor, the 8087. While it meets the 
IEEE's (Institute of Electrical and Elec¬ 
tronics Engineers) 80-bit floating¬ 
point standard and is potentially as 
much as 100 times faster than equiv¬ 
alent software, the peculiarities of In¬ 
tel hardware design require that the 
processor with which the 8087 is 
paired run at the same clock speed. 
The fastest 8087 currently available in 
production quantities runs at 5 MHz, 
yet 8088s that run at 8 MHz are readi¬ 
ly available, as are 10-MHz 8086s. 
This means that the main processor 
must be slowed down by as much as 
50 percent, incurring a corresponding 
loss in system throughput, in order 
to take advantage of the 8087 math 
processor. 

With systems capable of handling 
high-speed processors, you must 
decide whether going faster while 
number crunching (between 7 and ID 
times faster on the compilers tested) 
is worth sacrificing as much as half 
your speed while doing anything 
else. Lattice C was the "pure-soft- 
ware" winner, running the float¬ 
ing-point benchmark in 95 seconds 
by itself, but Digital Research's com¬ 
piler, with the aid of an 8087, was an 
order of magnitude faster than that* 
(An advantage of the IBM Personal 
Computer is that its 8088 pro¬ 
cessor runs at about 4.77 MHz, so 
that the decision to add an 8087 is 


Program: sieve.c 







Execution 

Compiler 

Compile Time 

Link Time 

Code Size 

Time 


Floppy 

Memory 

Floppy 

Memory 

absolute 

effective 

Memory 

Lattice 

23 

4 

60 

10 

9,984 

128 

3.6 

Mark DeSmet 

20 

3 

32 

5 

4,992 

128 

4,1 

Digital Research 

32 

8 

64 

12 

13,888 

144 

4.9 

Mark Williams 

29 

6 

67 

22 

7,744 

144 

6.2 

Computer Innovations 

31 

7 

49 

20 

11,888 

208 

9.4 

Super soft 

253 

142 

266 

148 

5,200 

416 

12.0 

Program: sort.c 







Execution 

Compiler 

Compile Time 

Link Time 

Code Size 

Time 


Floppy 

Memory 

Floppy 

Memory 

absolute 

effective 

Memory 

Mark Williams 

45 

12 

84 

22 

8.320 

720 

50 

Mark DeSmet 

35 

9 

49 

11 

5,376 

512 

66 

Lattice 

36 

6 

82 

15 

10,496 

640 

79 

Computer Innovations 

46 

15 

71 

38 

12,416 

736 

146 

Digital Research 

43 

14 

59 

12 

14,432 

688 

199 

Program: fibo.c 







Execution 

Compiler 

Compile Time 

Link Time 

Code Size 

Time 


Floppy 

Memory 

Floppy 

Memory 

absolute 

effective 

Memory 

Mark DeSmet 

21 

3 

32 

5 

4.992 

128 

14 

Lattice 

21 

4 

60 

11 

9,984 

128 

15 

Mark Williams 

32 

6 

66 

15 

7,712 

112 

17 

Supersoft 

238 

141 

251 

146 

4,960 

176 

19 

Computer Innovations 

32 

7 

50 

13 

11,808 

128 

22 

Digital Research 

37 

9 

55 

12 

13,856 

112 

25 

Program: float.c 








Compiler 

Compile Time 

Link Time 

Code 

Execution 

Time 


Floppy 

Memory 

Floppy 

Memory 

Size 

w/o 8087 

w/8087 

Lattice 

22 

4 

65 

11 

11,136 

95 

n/a 

Mark DeSmet 

22 

3 

34 

5 

5,248 

108 

15.5 

Digital Research 

35 

9 

60 

13 

15,824 

116 

11.8 

Mark Williams 

34 

8 

70 

25 

8 r 320 

167 

n/a 

Computer Innovations 

29 

6 

48 

19 

12,080 

278 

32.6 

Program: lofile.e 








Compiler 

Compile Time 

Link Time 

File Size 

Execution Time 


Floppy 

Memory 

Floppy 

Memory 

Code 

Floppy 

Memory 

Lattice 

31 

7 

72 

14 

10,496 

218 

29 

Mark DeSmet 

26 

4 

39 

7 

9,856 

592 

37 

Mark Williams 

43 

11 

78 

20 

8,624 

654 

40 

Digital Research 

42 

13 

60 

13 

16,928 

656 

64 

Computer Innovations 

37 

11 

56 

19 

13,200 

682 

76 

Table 1: Results of the benchmark tests. 
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CYBERNETICS TWINS!! 


YOU ARE 


uIM/llNU . 1 and CUT!*. The combination provides a uniquely powerful set of 
business software tools. 


IMtlftMfl IS THE MOST WIDELY-USED 
MICROCOMPUTER COBOL... and for good 
reason. Highly compatible across the 
widest range of micro/minl/mainframe 
computers. It Is the language of choice for 
serious business applications. With the 
release of KH/fflHMH, for the IBM main¬ 
frame machines (370. 30xx P 43xx) P it is now 
passible to have compatibility over a truly 
huge range of computing power... from 
micros to mainframes. 

<frTl from Cybernetics (COBOL 
Reprogramming Tool!) is a source pro¬ 
gram generator far Eli/IBM that can 
automatically produce a wide range of 
file maintenance, report printing, and 
other types of KM/I10M source pro¬ 
grams. Programs produced by <RTf pro¬ 
vide a flexible alternative to many 
"'database" software packages, since 
generated source programs may be 
modified for special requirements it 
desired. All source programs produced by 
<RT! are, of course, the property of the user 
of CRT! 


In addition to the Cybernetics Twins, 
KAI/CMftl, andCRTl we offer source pro¬ 
gram licenses for the most comprehensive 
microcomputer business applica¬ 
tions...the MBS! Realworld 3 software writ¬ 
ten in VEM/i;«MEOL. Starting life as the 
minicomputer-based MCBA* business 
applications, this software brings a new 
degree of professionalism to microcom¬ 
puter applications. 

Our software is available and supported 
for a wide range of microcomputer 
operating systems including CP/M p 4 
CPfM-86 4 , MP/M\ MP/M'86 4 , PCOOS, 
MSDOS 5 . OASIS 6 , TRSDOS 7 , UNIX®, and 
RM/GOS\ Contact us for details. 

CALL NOW. 

(714) 848-1922 


available for: 

IBM TEXAS INSTRUMENTS NEC 
TELEVIDEO HEWLETT-PACKARD DELTA 
DIGITAL EQUIPMENT CORPORATION TOSHIBA 

EPSON HEATH ONYX NOPTHSTAB IMS 

XEROX RADKJ SHACK COMMODORE SPFRRV UNIVAC 
5HAHP SANTO OLIVETTI APPLE OCWVUS 

ONTtL COMPUTE* 4Y41EU3 OTiPJLQ COMPAC 







ITL'^CJS 

IN¬ 

IS- 


8041 Newman Avenue 
Suite 208 


TrjjOwivgifci or 

1 - Byan-MGFortanfl Cwp. & - PHoto On* SvHwni, ine 

2 - Cvt»m*ttci. 1 - Tandy Cvp 

3 - Mlcra Builrmu Saftraro. Wc fl Ball SolfephOfl* LatMHaKHkBt 

4 - DlgUol ffeworct. ins 9 - Mini Compm** Htwnw Apph»flwK, Inc. 

& ■ MIOW1. tac 


Huntington Beach, CA 92647 
(714) 848-1922 
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Listing 1: The Sieve of Eratosthenes benchmark developed by Jim and Gary Gilbreath as 
a standard for comparing the speed of various computer systems. 

/* Eratosthenes Sieve Prime Number Program in C from Byte January 1383 */ 

»define true 1 
ftdefine false o 
^define size B13G 

char flags t size+l ]; 
main {) 
t 

int i^rimepk,count,iter; 
printf("io iterationsVn")j 

for(iter ^ If iter <- 10; iter++) /* do program 10 times */ 

{ 

count ** 0; /* prime counter */ 

for <i. = Of i <- size; i++) /* set all flags true */ 
flags[Ij = true? 
for (i *= G; i size; i++) 
t 

if (flags[ij) /* found a prime */ 

( 

prime ^iti+3? /* twice index + 3 */ 

/* printf ( ,T \n%d", prime); */ 

for (k^i+prime; k<=size; k+=* prime) 

flags[kJ = false; /* kill all multiples */ 
count++; /* primes found */ 

) 

) 

J 

printf( #, \n%d primes,", count);/* primes found on 10th pass */ 

I 


Listing 2; Floating-point benchmark. This simple program tests the speed of floating-point 
functions in C compiler libraries. Compared to the number of multiplications and divisions 
in this program , the time spent executing the looping instructions is insignificant. 

/* simple benchmark for testing floating point speed of c libraries 
does repeated multiplications and divisions in a loop that is 
large enough to make the looping time insignificant 
V 


#define CONST1 3.141597E0 
#define CONST2 1.7839032E4 
idefine COUNT 10000 

main ( ) 

f 

double a* b f c? 
int i; 

a - CONST!; 
b = CONSTZ; 

for U s 0; i * COUNT; ++i) 
( 

c = a * b? 
c = c / a; 
c » a * b; 
c = c / a; 
c — a * b; 
c « c / a; 
c “ a * b; 

0 « c / a; 
c - a * b; 
c ^ c / a; 
c ** a * b? 

C = C / a; 
c - a * b; 

C = c / a? 

I 

printf ( M Done\n M ); 

J 


simply a budgetary one.) 

A word about future processors 
and the 8087: Intel has announced a 
solution to this problem in the design 
of its new 80286 processor, which 
runs at a clock speed different from 
that of its 80287 math coprocessor. 
According to Intel, the 80286, which 
can execute all 8088 and 8086 instruc¬ 
tions, can execute those instructions 
up to six times faster than the 8086 
(a conservative figure might be four 
times faster). Perhaps soon, the first 
significant digit in our benchmark 
times will be behind a decimal point. 

The sort program in listing 3 is 
designed as a general test of compiler 
efficiency. It uses a random-number 
generation algorithm to produce an 
array of long integers, which are then 
sorted using a quicksort algorithm. 
The Mark Williams CC86 compiler 
won this benchmark by a significant 
margin. 

The Fibonacci number generator in 
listing 4 is a reasonably good test of 
recursive function calls. This bench¬ 
mark, which saw Mark DeSmet C 
barely edge out Lattice C for first 
place, had the tightest performance 
grouping of any of the benchmarks 
run. The Digital Research 68000 C 
compiler performed this benchmark 
in 16.8 seconds, which earned it a 
third place, 7 seconds ahead of DRI's 
8086 C compiler. 

The efficiency of low-level (unbuf¬ 
fered) file I/O (input/output) is tested 
by the program in listing 5. It almost 
turned out to be the "unbenchmark." 
We had to struggle to come up with 
code that most of the compilers could 
handle. The Lattice and Mark 
DeSmet Cs wouldn't run this bench¬ 
mark as it was initially written using 
high-level I/O functions because 
these Cs only support low-level disk 
I/O. When we changed the bench¬ 
mark to low-level operation, Mark 
Williams C dropped out because it 
uses only high-level I/O. 

Originally the program wrote 128K 
bytes onto the disk, but a bug in our 
(beta release) DRI compiler would 
not allow writing of files over 64K 
bytes long, so we changed the file 
size to just under 64K bytes. The 
Supersoft compiler couldn't handle 
the long data types—a problem we 

Text continued on page 94 
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You win. 



Your choke of hardware: 

8-bit or 16-bit processor 
5-1/4 or8 diskdrive 
High-speed dot matrix or 
letter-quality printer 

Free software with 
complete system: 

WordStar word processing 
MaffMerge 

Multiplan spread sheet 
BASIC (two versions) 

CP/M 


Put your money on NECs new PC-8800 personal 
computer and you re automatically a winner 
You win with your choke of state-of-the-art 
hardware, including a full range of 
high-quality peripherals. 

You win with advanced, user- m 
friendly software, inciuding pro- |H|H 
grams for ail types of banking, 
accounting, and business manage- f 

mem. I ■IhI 

You win again with IMECs 

high-quality graphics. And our 
reputation for reliability gives you as close to 
a sure thing as you can get. /£ 

So use a little horse sense and stack the 
odds in your favor for once. With the 
PC-8800 from NEC Home Electronics. 


NEC Home Electronics |U*S*A|, Inc 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village. IL 60007 

NEC Corporation, Tokyo, Japan 









EXTRA 


EXTRA 


S-100 World News 

MACROTECH International Corporation _20630 Lassen Street^ Chatsworth, California * 213-7Q0-15Q1 


NOW 1 MEGABYTE MAX FOR ALPHA MICRO 

CHATSWORTH-June 30, 1983-Mike Pelkey, Macro- 
tech international President, announced today thataspe- 
cial version of MAX'is now running in Alpha Micro 
Systems. 

This special version is available only through Soft Ma¬ 
chines of Champaign, 1L. (217) 

351-7199. Howard Ogle of Soft 
Machines stated, “The new 
AM-MAY1 runs full speed with 
ail three Alpha S100 machines! 1 
Ogle also said t “The AM-MAY1 
is not only the most economical 
memory for Alpha, but the most 
versatile as well. The system is 
even faster with Soft Machines’ 

‘GO FAST 1 disk cache utilities!' 

Bob Rubendunst of Soft Machines reports, “Every 
MAX is shipped with software that greatly simplifies imple¬ 
mentation on bank switched systems. Also included are de¬ 
tailed installation instructions and diagnostic programs! 1 

Dealer inquiries and orders should be directed to Bob 
at Soft Machines. IUI 



HOWARD OGLE 



VIRTUAL DISK NOW 

CHATS WORT H—I une 30, 1983-Mike Pel- 
key announced today the release of the latest 
addition to the Macrotech product family. The 
B-Board is a multifunction system support 
board, for use with MAY and 128ST memo¬ 
ries, Used with the 128ST, this combination 
creates a complete disk emulation, including 
non volatility. The B-Board features include 
battery backup, power fail monitor, and charg¬ 
ing circuitry for on or off board batteries. 

The B- Board functions also include a time- 
ofday clock, using a National Semi device for 
hassle free operation. It also gets early warn¬ 
ing at power down, so the time-of-day can't 
suddenly get creative. An interrupt is availa¬ 
ble which can be used to turn the system on 
or off at a preset time. 

On board ROM space accepts the users 1 


MACROTECH Moves 

CHATSWORTH-June 30,1983-Macro- 
tech has moved to larger facilities located 
at 20630 Lassen St„ Chatsworth, CA 91311, 
The new phone number is (213) 700-1501. 
“Due to a healthier marketplace and a 
phenomenal demand for the MAYseries, 
larger facilities were necessary. This pep 
mits additional staffing, increased produc¬ 
tion, and customer support levels" said 
Mike Pelkey, President of Macrotech, fid 
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NONVOLATILE 

EPROM based program storage. It can be 
configured to accept one or a pair of any 
EPROM type from 2716 to 27256, in 8 or 16 
bit format. It supports a wake up jump option 
with full or shadowed phantom overlay. 

The ERROR TRAP feature is designed to 
support the parity error detection feature of 
the MAYseriesdynamic memories. Any acti¬ 
vity on the system's ERROR line causes the 
trap to record the extended address and data 
busses and 20 bits of bus status information. 
Up to 16 events can be trapped; the trap issues 
an interrupt when it's full. 

The EFBoard is a logical addition to the 
growing family of Macrotech International's 
no-compromise S100 boards for no-com- 
promise users, IUI 


Virtual Disk for CP/M 86* 

Dan West, Westcom Systems 

BURBANK—June 30,1983-Most of the 
CP/M 86* application programs available to¬ 
day fail to take advantage of the possible one 
megabyte address space. Virtual Disk for 
CP/M 86* will convert this unused space into 
RAM resident disk capacity for greatly im¬ 
proved disk access processing. The easily in¬ 
stalled Virtual Disk 86 software module has 
been added to Macrotech's applications soft¬ 
ware available to owners of MAX series and 
128ST memory boards, M 

Circle 245 on Inquiry card. 


MAY Split Personality 

BURBANK—June 30,1983—“Many current 
operating systems permit MAYto double as 
both virtual disk and system memory, 11 stated 
Dan West of Westcom Systems. As an example, 
an MP/M 2,1* system using MAY-M could be 
configured as a 512K system memory and a 
512K Vdisk. A typical CP/M 3,0* configura¬ 
tion could be 256K of system memory and up 
to 768K Vdisk. CP/M 2,2* of course, only per¬ 
mits a 64K system memory, leaving the bal¬ 
ance for a virtual disk. With MAY, or the 
128ST, both functions can run simultaneous¬ 
ly in a single memory board. M 


PRICE INDEX 



SIZE 

P/N 

PRICE 

Static Memory 

128K 

12S-ST 

$1232 

Dynamic Memory 

256 K 

MAX-256 

$1108 

24-bit 

384K 

MAX-384 

1292 

Addressing 

512K 

MAX-512 

1647 


64GK 

MAX-640 

1737 


768K 

MAX-768 

1815 


896K 

MAX-896 

1899 


im 

MAX-M 

1983 


With 1 6-bit M 3 Addressing option, add $91 


Software {provided on 8" disk) 

Virtual Disk for MP/M 2.1* and CP/M 2.2? 
CP/M 3.0* Bios modules, 

CP/M memory tests _ $ 25 

Manuals {sold separately) 

128/ST $ 15 

M AX Technical Manual 15 


*CP/M 2,2, CP/M 3.0. CP/M 86 and MP/M 2.1 arc 
registered trademarks of Digital Research Inc, 

Prices subject If change 



























Listing 3: The sorting benchmark. This program creates an army of random long integers, 
then performs a quicksort on them. In this example, the number of elements in the array is 
set by MAXNUM , and the number of times the program is performed is set by COUNT. 

/* sorting benchmark—calls random the number of times specified by 

by MAXNUM to create an array of long integers, then does a quicksort 
on the array of longs. The program does this for the number of times 
specified by COUNT. 

V 

»inc1ude "stdio.h" 



•define MAXNUM 1000 
•define COUNT 10 

•define MODULUS ({long) 0x20000) 

•define c 138491 
•define A 25173L 

long seed =» 7Lj 

long random( ); 


Read the 
fine print. 


long buffer [MAXNUM] *={0} ? 
main { ) 

[ 

int A, j t 
long temp? 

printf ("Pilling array and sorting %d times\n", COUNT)j 
for (i - ot i < count? ++i) 

[ 

for (j ^ 0? j < MAXNUM; ++j ) 

( 

temp - random (MODULUS); 
if (temp < OL) 

temp - (“temp)? 
buffer [jj - tempi 
) 

printf ("Buffer full, iteration %d\n", i)j 
quick (0, MAXNUM, buffer>? 

I 

printf ( t+ Done\n")? 

> 

quick (lo, hi, base) 
int lo, hi? 
long base []? 

( 

int i, 

long pivot, temp? 
if (lo * hi) 

t 

for (i - lo, j - hi, pivot « base [hi],* i t jj ) 

C 

while (i < j ££ base [ 1 ] < pivot) 

+tij 

while (j > i && base [ 3 ] y pivot) 

—ji 

if (i < j] 

( 

temp - base [i]# 
base [i] * base [j]; 
base [j] - temp,* 

) 

temp - base [ij; 
base [i] - base [hi]? 
base [hi] - temp? 
quick {lo, i — 1 , base)? 
quick ( i + 1 , hi, base)? 

) 

> 

long random {size ) 
long size? 

[ 

seed — seed * A + Cp 
return (seed % size); 

} 
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Improve the output of your present 
system with a dot-matrix printer 
from NEC. 

For good-looking copy in a hurry, its 
hard to beat IMECs hard-working 
PC-8023A. This is a bi-directional 120 
CPS. 80-cofumn printer that can operate 
in a compressed-print mode to yield T32 
columns. Special 2K buffer holds a page 
of data, so the unit can print while you re 
typing in something else. Compatible 
with a wide range of computers, from 
Apple to Zenith'* 

Compare these features with your 
present printer: 

7>actor and friction food 

Complete ASCII characters plus 
Greek, math, and graphic 
characters 

Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 

Standard parallel Centronics 
interface, serial optional 

Prints clear original and up to three 
copies simultaneously 

^Special cables may be necessary. 

Contact your local NEC Home 
Electronics dealer 



Productivity at your fingertips 

NEC 

NEC Home Electronics (U.S.A.L Inc. 
Personal Computer Division 

1401 Estes Avenue 

Elk Grove Village, IL 60007 

(312) 228-5900 

NEC Corporation, Tokyo, Japan 








Listing 4: The Fibonacci series benchmark. This program tests the efficiency of a compiler's 
recursion by calculating a 16-bit Fibonacci number. 



Hlflh ap*#d 

print*? 


SERIAL PORT 


•MODEL S24_ __.$249.00 

•MODEL S24A . .$279.00 

same as model 524 except has 256 byte 
rx/tx buffers per port 

•MODEL 524 D .. _ . $269.00 

same as model 524, plus continuous poll¬ 
ing of each peripheral device for data 
transfer requests. The device is auto¬ 
matically connected when its ‘turn comes 
up . ON, BUSY and OFF messages are 
sent to the peripheral device. 

•Other models available — Contact us or 
your dealer for additional information. 

> BAY TECHNICAL ASSOCIATES jnc. T 

HIGHWAY 603, RO. BOX 307 
BAY SX LOUIS, MISSISSIPPI 39520 
16011467**231 
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BTA's MODEL 524 MULTIPORT 
CONTROLLER is a code activated one 
to four serial port expander — but that's 
not all since it has separate and indepen¬ 
dent UARTS, buffers and handshaking 
each port can operate with a different 
configuration, Le. different baud rates, 
stop bits, etc. These features also permit 
two or more devices to communicate 
with the 524 simultaneously. 


Full duplex with EIA RS-232 protocol 

Baud rates up to 19,200 

Expansion to 16 ports by cascading 

Peripheral ports may be configured 
by user software 

One year warranty 


j Mod#m 





♦include “stdio. h™ 

♦define NTIMES 10 /* number of times to compute fibortacci value */ 

♦define NUMBER 24 /* biggest one we can compute within 16 bits */ 

main{ ) 

[ 

int i; 

unsigned value, fib( )j 

print £( "%d iterations: ", NTIMES); 

for (j. - If i <* NTIMES; i++) 
value “ £ib(NUMBER>j 

print f( ”fibonacci(%d ) - . \n" „ NUMBER, value ); 

exit{ 0 )t 

> 

unsigned fib(x) /* compute Fibonacci number recursively */ 

int x; 

[ 

If (x * 2) 

return ( £ib( x - X) + fib(x - 2 )); 

else 

return ( 1 )j 

1 


Listing 5; Disk file I/O benchmark, which sequentially writes a 65 f 00Q-byte file on disk. It 
then uses randomly generated long integers {modulo 65,000) as a disk address f from which 
it reads , then writes f a random-length string of bytes. This exercises the file I/O functions 
of the compiler 

/* file reading and writing benchmark 

sequentially writes a 65000 byte file on disk 
generates random long integers 

uses these modulo 65000 to read and write strings of ODDNUM bytes 

with the file handling system of the c package 

the random number generator is set to a specific seed, 

so that all compilers should generate the same code 

V 


♦define ERROR -1 
♦define READERR 0 

♦define BEG 0 
♦define CURR l 
♦define END 2 

♦define read o 
♦define WRITE 1 
♦define UPDATE z 

♦define OKCLOSE 0 
♦define FILESIZE 6 SOOOL 
♦define COUNT 500 

♦define c 13849L 
♦define A 25173L 
♦define ODDNUM 23 
long seed = 7L; 

long random ( ), lseek ( )/ 

main ( ) 

{ 

int i t 

long j, pos; 
int fd i 

char buffer [ODDNUM + 1J? 

if {( fd * creat ( “test. dat‘* r WRITE)) " ERROR) 
abort ("Can't create data fileVn"); 
else printf ("File opened for sequential writ±ng\n"); 

Listing 5 continued on page 94 













You Can't Outrun Memories. 


No computer can go faster than its 
memory. 

Even the lightning-fast 68000 proces^ 
sor can be slowed to a snail's pace by a 
sluggish main memory design. 

For that reason, we designed the 
memory for 16-bit SAGE computers to 
keep pace with the 68000, It's a close- 
coupled, straightforwarddesign that 
lets the processor run full bore at 2 
million instructions a second. 

Anything less simpfy wouldn't be 
stateofthe art. 

Simple Isn't Always 
Easy. 


naturally use only 64K, dynamic 150- 
nanosecond memories. SAGE IV ^com¬ 
puters can be equipped with a 
megabyte of this type of memory 

And you can specify as few as one 
or as many as fourbuilt-rn Winchesters, 
plus floppy drive. 

What's more, thanks to its exclusive 
memory design, your SAGE computer 
can take data as fast as its floppy drsk 


To make a mem¬ 
ory simple is simple. 

But to make a 
simple memory fast 
is difficult. 

And to incorporate it into a 
computer that doesn't cost a fortune is 
next to impossible. That Is, unless some 
highly-creative circuit solutions can be 
found. 

And that's precisely how the totally 
unique SAGE memory was born. 

One MBYTE Of 64KBYTE Devices. 

Jn keeping with the no-compromise 
spirit of SAGE memory design, we 



can dish it out. In fact, with 
no need for skewing or inter¬ 
leaving, the SAGE Computer actu¬ 
ally lets its floppy run as fast as 
Winchesters do on some machines. 

So when you select a computer for 
serious development or senous busi¬ 
ness. remember the importance of 
memory,. 

For more information and the name 
of your nearest SAGE dealer, call us 
today. 


Sage Computer Technology, Corpo- 
rate Office, 4905 Energy Way, Reno. 
Nevada 89502. Phone (702) 322-6868, 
TWX: 910-395-6073/SAGE RNO 

Eastern United States 
Sage Computer Technology, 

15 New England Executive Park 
Suite 120, Burlington, MA 01803 
|617) 229-6868 

In UK 

TD1 LTD, 29 Alma Vale Road, 

Clifton, Bristol BS8-2HL 
Tel: (0272) 742796 
Tx: 444 653 Advice G 

In Germany 
MM Computer 
GmbH, Haflwanger Str. 
59,8210 Prien 
Tel: 08051/3074 
Tx: 525 400mmcchd 

p-System standard, supporting Pascal, 

FORTRAN 77, SASIC and 68000 Mrcro Assembler 
CP/M-68K, Hyper-Forth, Moduia 2 optional 
SAGE and SAGE fV are trademarks of 
SAGE Computer Technology, 

© 1983 SAGE Computer Technotogy alt rights 
reserved 

Circle 347 on Inquiry card. 





















Listing 5 continued ; 


for (j - 0; j < FILESIZE; ++j } 

if (write < fd, "x",!) « ERROR ) 

abort ("Unexpected EOF in writing data fileW' ); 
if (close (fd) (- OKCLOSE) 

abort (‘’Error closing data fileAn" )j 

else 

pnntf {"Normal termination writing data fileVn"); 

If ((fd * open ( "test.dat" f UPDATE)) ERROR) 

abort{"Can 1 1 open data file for random reading and writingVn"); 
else pnntf {"File opened for random reading and writing\n") ; 
for (i = Of i < countj ++i) 

( 

j - random ( FILESIZE); 
if (1 < QL) 

i - (-i)f 

if (FILESIZE - 3 < ODDNUM) 
continue; 

if ({pos * Iseek (fd, j, BEG)) = -IL) 


abort ("Error seeking to random offset Vo”); 
if (read {fd, buffer, ODDNUM) — READERR) 

abort ("Error reading at random offsetVn"}; 
J “ random (FIUESIZE); 
if <3 < OL) 

1 - (- 3 )/ 

if (FILESIZE ~ j < ODDNUM) 
continue; 


if ((pos - IseeJc { fd, j, BEG)) ™ -il ) 

abort ("Error seeking to random offsetVn"); 
if (write (fd, buffer, ODDNUM) READFTCR) 

abort ("Error writing at random offsetVn"); 

If (close (fd) I- OKCLOSE) 

abort ("Error closing data file\n"); 

else 


} 


printf("Normal termination from random reading and writing\n"); 


long random (size ) 
long size; 

{ 

seed - seed * A + C; 
return (seed % size)/ 
> 


abort (message) 

char ^message; 
t 

printf {message); 
exit (ERROR); 

} 


lext continued from page 88: 

could see no easy way around—so it 

sat on the bench. 

Because the Mark Williams com¬ 
piler does not support low-level I/O, 
we compiled a special version of the 
program that has the same algorithm 
but uses high-level function calls 
(fread instead of read, fwrite instead of 
write). We assumed that this would be 
slow but would at least work. Amaz¬ 
ingly, Mark Williams C finished 
third. Scoring a hat trick. Lattice took 
this benchmark as well. 

Let's take a closer look at the com¬ 
pilers (see also table 2), 

Mark Williams CC86 
CC86 has the most professional feel 
of any package we tested. It makes a 
good attempt at full Kernighan and 
Ritchie and Unix version 7 com¬ 
patibility, Of all the compilers, CC86 
is by far the most efficient at using 
buffered I/O functions such as fapen, 
fread, and fseek (high-level I/O func¬ 
tions). On the other hand, CC86 
does not support low-level file I/O 
(i.e,, block I/O functions such as 
open, read, Iseek). This decreases its 
portability (we couldn't run our low- 
level benchmark) but in no way 
reduces CC86's ability to function. In 
fact, CC86's benchmark results in 
high-level I/O compare favorably in 
execution time to the results of the 
other compilers' low-level bench¬ 
marks* 



The STARCOM 

$ 450 °° 


^WW/WWVV/V VW/VW WWVi 

S v ANOTHER TECHNOLOGICAL^ 

% BREAKTHROUGH ^ 

*AUT0 DIAL 300/1200 BPS *VERY COMPACT 
212A COMPATIBLE MODEM EXCLUSIVE TWO YEAR WARRANTY 

^BUILT-IN SPEAKER “COMPLETE COMM SOFTWARE AVAILABLE 



The OSCOM 

* 520 °° 


♦The STARCOM Is our latest compact, most technologically advanced, 300/1200 BP3 r SUPER INTELLIGENT AUTO DIAL MODEM. The STAR 
COM is our second generation product, utilizing only 3 LSI Chips, packaged in a custom designed reinforced plastic case. With the STARCOM, 
all you need is a modular wall plug; It requires NO TELEPHONE, simply key in the phone numbers from your Terminal or Microcomputer 
keyboard and the Modem will do the rest. 

•The OSCOM is another New Product designed for the OSBORNE® Computer User. To simplify its use by providing the necessary communi¬ 
cation software integrated in the Modem, no more guessing as to which Software to use. 

•The SOFTCOM is a Communications Software Package for PC Microcomputer Users. 

We Offer Very Generous Discounts To Our Dealers 
Call and Place Your Order Today 
ORDERS ONLY 1-800-323-2666 
For Information Call 312-459-8881 

INCOMM 

Division of Interbusiness Corporation 
U5N.Wolf Road 


Jflheelin^ 


IL 60090 
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TCI/' OOnn multi-purpose 

I IZr\ £^UU OSCILLOSCOPES 


THE PERFORMANCE/ 
PRICE STANDARD 


Now. Tektronix 60 MHz Performance 
is just a free phone call away! 



These easy to order scopes are 
proof that it’s not expensive to 
have advanced, 60 MHz perform¬ 
ance from Tektronix on your 
bench. It’s just practical! Feature 
for feature, the Tek 2213 and 2215 
set a price/performance standard 
unmatched among portable scopes. 
And are backed by the industry's 
first three-year warranty on all labor 
and parts, including the CRT 

So advanced they cost you 
less: $1200* for the 2213! $1450* 
for the dual time base 2215! 

These low costs are the result of a 
new design concept that utilizes 


fewer mechanical parts than any 
other scope. 

Yet there's no scrimping on per¬ 
formance and reliability. You have 
the bandwidth for digital and analog 
circuits. The sensitivity for low signal 
measurements. The sweep speeds 
for fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 

Scope. Three-year warranty.** 
Probes and expert advice. One 
free call gets it all! You can order, 
or obtain literature, through the 
Tektronix National Marketing Center. 
Technical personnel, expert in oscil¬ 


loscope applications, will answer 
your questions and can expedite 
delivery. Direct orders include 
probes, operating manuals, 15-day 
return policy, full Tektronix warranty 
and worldwide service back-up. 

Order toll-free: 
1-800-426-2200 
Extension 83 

In Oregon call collect: 

(503) 627-9000 Ext. 83 

Circle 384 on Inquiry card. 


*FYice FQ.B Beaverton, OR Price subject to change 

“Three-year warranty applies lo 2000 Family oscilloscopes 
purchased after 1-1-83 


Tektronix 

COMMITTED TO EXCELLENCE 


Copyright © 1983 Tektronix AN rights reserved TTA 371-1 
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Feature 

Computer Digital 
Innovations Research 

Lattice 

Mark 

DeSmet 

Mark 

Williams 

Superset! 

Number of 
Passes 

3 

3 

2 

2 

4 

3 

Source for 
Library 

yes 

no 

no 

no 

no 

yes 

8080 Model 

no 

no 

no 

no 

yes 

yes 

Small Model 

yes 

yes 

yes 

yes 

yes 

yes 

Medium Model 

no 

yes 

no 

no 

no 

no 

Compact Model 

no 

yes 

yes 

no 

no 

no 

Big Model 

no 

yes 

no 

no 

no 

no 

Initialization 

yes 

yes 

yes 

yes 

yes 

no 

Bit Fields 

yes 

yes 

yes 

yes 

yes 

no 

Register 

Variables 

yes 

yes 

no 

yes 

yes 

no 

Floating Point 

yes 

yes 

yes 

yes 

yes 

no 

8087 Support 

yes 

yes 

no 

ye s 

no 

no 

Overlay 

Manager 

no 

yes 

yes 

no 

no 

no 

Produces 

Assembly 

no 

yes 

no 

yes 

yes 

yes 

In-Line 

Assembly 

no 

no 

no 

yes 

no 

no 

Assembler 

Format 

n/a 

DR! 

n/a 

Intel 

own 

DRI 

Relocated 

Format 

own 

Intel 

Intel 

own 

own 

n/a 


Table 2: Comparison of the features of the six compilers. 


CC86, tailored for production pro¬ 
gramming, is full of features that 
speed up the programming process 
and encourage portability. For exam¬ 
ple, it includes an extensive library 
(27K bytes) of header source files that 
define commonly used structures, 
operating-system interfaces, and 
memory-allocation conventions. This 
promotes consistency, and thus por¬ 
tability, between C programs within 
an operating system. It also saves 
time because most C programmers 
would otherwise be required to 
generate their own header library. 

The compiler runs four passes that 
may be invoked individually or all at 
once. Its executor program is a good 
example of the package's orientation 
toward saving development time. 
Only CC86 and the DRI package 
allow you to compile and link a pro¬ 
gram in a single command line, 
without resorting to a submit file. Of 
the two, CC86 is the simpler. All the 
defaults are geared toward making an 


end product, in this case, executable 
object code. To compile and link the 
sieve benchmark, the user types 

cc sievac 

This will compile the program sieve.c, 
automatically build a loader directive 
file, and link an executable object file, 
sieve.cmd. 

A wealth of options are available, 
including the ability to compile only 
(without linking), to produce an as¬ 
sembly source, and to use either the 
8080 model (64K-byte total) or the 
small model (64K-byte code, 64K-byte 
data), Options allow control of disk- 
management directives and compile¬ 
time symbol definition, specification 
of stack, and dynamic allocation of 
memory-pool size. A wonderful 
so-called verbose option causes each 
pass to print out special statistics as 
it executes. 

Assembly source files (with the ex¬ 
tension .s) can be combined on the 


Small Model: 

Medium Model: 
Compact Modal: 

Big Model: 


64K-byte code 
64K-byte data, stack, 
heap 

Unlimited code 
64K-byte data, stack, 
heap 

64K-byte code 
64K-byte data 
64K-byte stack 
Unlimited heap 
Unlimited code 
64K-byte data 
64K-byte stack 
Unlimited heap 


Table 3; Memory allocation pr the pur 
difprent memory sizes allowed by Digital 
Research's C Compiler pr CP/M-86. 


command line with C source files to 
produce a command file. For exam¬ 
ple, the line 

cc programme program2.c program3.s 

would compile the two C source files, 
programme and program2.c, into re¬ 
locatable object files, invoke the as¬ 
sembler to generate a relocatable ob¬ 
ject file from the assembly source file 
program3.s, and then link them all 
together into a command file. The 
package also includes a librarian that 
allows you to create a library and to 
add, delete, and list library objects. 
All this saves development time. 

The linker gives you considerable 
control over aligning code and data 
segments and can be passed argu¬ 
ments on the command line, in a file, 
or interactively. The linker has far 
more power than even a systems pro¬ 
grammer is ever likely to require. 

Our major complaint about the 
CC86 compiler is that its assembler 
is not Intel-compatible, which means 
for some applications you must learn 
yet another assembler. Still, this is a 
high-quality, professional compiler 
with good portability, good efficien¬ 
cy, and excellent speed. 

Digital Research C Compiler 

When Digital Research speaks, pro¬ 
grammers listen. Digital Research has 
begun speaking in C. DRI's C com¬ 
piler has arrived, and it is a biggie. 
A three-pass compiler with a ton of 
options, a relocating assembler that 
creates Intel-compatible object code. 
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that catches mistakes 
faster than you 

can make them. 
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Cliff Wilton* President 
The Computer Store 
855 Front Street 
San Francisco, CA 94111 


MX? Haflfrktfe iX'ttrfrulmg Jm.% 
S32 Essex Sfrest 
Sari Francisco, CA &4T05 




U 

Cliff Wilton, President 
The Computer Store 
855 Front Street 
San Francisco, CA 94111 


IVCC Softwarehi l\ 
632 Essex Street 
San FrUncjsra, CA 94 W$ 


Dear Cliff: 


Dear Cliff: 



Her e* our report on Super SpellGuard. 

In ^png how to expljg^ the product to your 
customers, there cert£ary)y is a lot to say* 

there's the gen&facSidea that nobody's 
fl^Tecu Super^fel IGpJj^can help them look perfect 
bjrfracklng d(jfewn)ha igfffl £jnd typos, transposed 
letters and e\Wno^Tsthej words. 

Then there's the fact that Super SpellGuard can 
proofraoi a 10-page report in under a minute. And the 
stateffietrT):hat Super SpellGuard's vocabulary includes 
2C,00lHrr the most commonly used English words* 

Other strengths: the original SpellGuard was named 
IMFOWORLO's product of the year. This is the same 
basic program, only better. It also works with every 
major word processing soft^a*^package available 
today. And has the afforda^j)price of $195. It 
even comes from the makers ofSuperCalc, If your 
customers don't have word processing software, you can 
always toll them about SuperWriter* which Includes 
Super SpellGuard, 


I'm looking forward to our gffott to 
a product no business shouliNftfwi 


iot) this as 


2EEU, 

'Gr^K^raker 
Sales Manager 

i£w,. 


Typing time 

Hah _ ■* HAAJhHHf 

ror iu B po 9 v lopon* 

35 minutes. 


Here's a report on Super SpellGuard, 

In thinking how to explain the product to your 
customers, there certainly is a lot to say. 


First, there's the general idea that nobody's 
perfect. Super SpellGuard can help them look perfect 
by tracking down hard to find typos, transposed 
letters and even nonexistent words* 


there's the fact that Super SpellGuard can 
proofread a lQ~page report in under a minute. And the 
statement that Super SpellGuard's vocabulary includes 
000 of the most commonly used English words. 


Other strengths: the original SpellGuard was named 
INFOWGRLD's product of the year. This is the same 
basic program, only better* It also works with every 
major word processing software package available 
today. And has the affordable price of $195, It 
even comes from the makers of SuperCalc, If your 
customers don't have word processing software, you can 
always tell them about SuperWriter, which Includes 
Super SpellGuard. 


I'm looking forward to our efforts to promote this as 
a product no business should be without. 


Super SpellGuard 

By Sorcim" 2310 Lundy Ave., San Jose, CA 95131 * [4083 942-1727 

SS SORCIM 


Sorcim* SuperCalc? SuperWriter and Super SpellGuard are trademarks of Sorcim Corporation. 










Listing 6: Assembly code generated by Digital Research's C compiler for CP/M-86 . The dif¬ 
ference in code among the four models is caused by setting the compiler for different memory- 
allocation schemes. 


Small model Medium Modal Compact Model 


Big Model 


{ e bytea) 


<10 bytea) {12 bytes) 


<14 bytea) 


mov ax,0x32 tttov ax,0x32 push ds 

push ax push ax mov ax,0x32 

call printf calif printf push ax 

pop es pop es call printf 


push ds 
mov ax,0X32 
push ax 
calif printf 


add word ptr ep,0x4 add word ptr gp,0x4 


a linker, a big library, support for the 
8087, support for large amounts of 
memory—this compiler has it all. 

This is the only compiler tested that 
supports four memory models, 
namely, small, medium, compact, 
and big {see table 3). This is a signifi¬ 
cant advance in the state of the art for 
CP/M-compatible languages because, 
finally, you are allowed to write real¬ 
ly big, RAM-resident programs in a 
high-level language. The different 
models allow you to select the way 
memory is allocated to the code, 
data, stack, and heap segments of 
your program (the heap is a dynam¬ 
ically allocated data area). 

Note the assembly code produced 
by the identical line of C source as 
compiled by each of the four memory 
models. The assembly code in listing 
6 was produced by the following line 
of C source code, which was com¬ 
piled by the DRI compiler: 

printff** WELCOME TO DIGITAL 
RESEARCH C ** \ n”); 

The size of the code increased by 75 
percent going from the small model 
to the big model. While the 8088/ 


8086-type processor can address a 
maximum of 1 megabyte of RAM 
{random-access read/write memory), 
not all machines that can run 
CP/M-86 can hold that much mem¬ 
ory. The ubiquitous IBM PC, for ex¬ 
ample, cannot, On the other hand, 
the Compupro 816 could, theoretical¬ 
ly at least, run an 832K-byte C pro¬ 
gram! {This would require most of a 
double-sided, double-density 8-inch 
floppy disk to hold the object code 
alone.) 

A count of clock cycles required for 
each routine reveals that the code 
would run about 36 percent more 
slowly on the big model than on the 
small (42 clock cycles versus 57). This 
is what people mean when they say 


that the peculiar architecture of the 
8088/8086 family makes it awkward 
to take advantage of its 1-megabyte 
address space. Fortunately, the 8088/ 
8086 family from Intel keeps getting 
faster (especially the 80286), so this 
sacrifice of execution speed could be 
quite tolerable. 

Our first benchmark can be com¬ 
piled and linked with the following 
command line: 

drc sieve -asieve 

Twenty-three options and eight sub¬ 
options (i.e., options to the options) 
are available when running the com¬ 
piler. You are allowed to specify the 
memory model desired, use the 8087 


At a Glance 




Name 

Mark Williams CC86 C Compiler 
version U.2 

Digital Research C Compiler version 
1.0 {beta version) 

Computer Innovations C86 version 

1.33 

Type 

C programming language compiler 

C programming language compiler 

C programming language compiler 

Distributor 

Comrol-C Software Inc. 

6441 $W Canyon Court 

Portland. OR 97221 
(503) 292-8842 

Digital Research Jnc 

POB 579 

160 Central Ave, 

Pacific Grove, CA 93950 
(408) 646-6230 

Computer innovations Inc. 

10 Mechanic Sr„ Suite J 

Redb^nk. NJ 07701 
(201) 5300995 

Price 

S 500 for compiler, librarian, and 
linker 

$600 for compiler, librarian, and 
linker 

5385 for compiler, librarian, and 
linker 

Format 

5 Yi -inch or 8-fnch CP/M-compatible 
floppy disks 

5 X A -inch or 8-inch CP/M-compatlble 
floppy disks 

5 W-inch or 8-fnch CP/M-compatibie 
floppy disks 

Type of Compiler 

Produces object code Jn its own 
relocatable format 

Produces assembly or object code in 
DRI relocatable format 

Produces relocatable object code 

Computer Needed 

Any computer capable of running 
CP/M-86, MP/M-86, or 

Concurrent CP/M-86 

Any computer capable of running 
CP/M-86, MP/M-86, or 

Concurrent CP/M-86 

Any computer capable of running 
CP/M-86, MP/M-86, or 

Concurrent CP/M-86 

Documentation 

59-page loose-leaf manual in 
three-ring binder 

167-page manual 

12-page loose-leaf manual in 
three-ring binder 

Audience 

Systems and applications software 
deveiopers, C programmers 

Systems and applications software 
developers, C programmers 

Systems and applications software 
developers, C programmers 












With 3M diskettes, your computer never forgets. 

3M diskettes remember everything, every time. Because at3M. 
reliability is built into every diskette. We've been in the computer 
media business for over 30 years. And we've never settled in. 

We’re constantly improving and perfecting our product line, from 
computer tape and data cartridges to floppy disks. 

3M diskettes are made at 3M. That way, we have complete control 
over the entire manufacturing process. And you can have complete 
confidence in the reliability of every 3M diskette you buy. 

Look in the Yellow Pages under Computer Supplies and Parts for 
the 3M distributor nearest you. In Canada, write 3M Canada, Inc., 

London, Ontario. If it's worth remembering, it’s worth 3M diskettes. 


Circle 390 on inquiry card. 


3M hears you... 









math coprocessor, generate or sup¬ 
press source and assembly listings, 
invoke the linker, direct disk I/O, and 
more and more. 

DRI has obviously made an effort 
to give its compiler Unix compatibili¬ 
ty. The library contains functions that 
have no place in a CP/M environment 
other than to tolerate C code trans¬ 
ported from Unix. For example, the 
functions chmod and chown, which 
under Unix change the protection 
mode and owner ID of a file, are 
treated under CP/M as no-op instruc¬ 
tions. This concern about portability 
is a very heartening sign. 

Because this is the compiler DRI 
uses, it would be a force to reckon 
with regardless of its intrinsic merits. 
Fortunately for the industry, the com¬ 
piler is not only serviceable but is a 
dramatic software breakthrough. It 
has broken through the memory bar¬ 
rier that has caused every previous 
CP/M-compatible, 16-bit, high-level 
language to flounder. At last we have 
justification for going to 16 bits, 
namely, space. The new frontier. 
Scotty, start writing code! 


Computer Innovations C86 

C86 by Computer Innovations is a 
three-pass compiler with full Ker- 
nighan and Ritchie compatibility, a 
large library of Unix version 7 and 
special machine-dependent functions 
(the largest library of all the compilers 
tested), and support for the 8087 
math coprocessor. The compiler 
package has its own relocatable ob¬ 
ject format and linker and includes 
source code for all library routines. 

The sieve benchmark can be com¬ 
piled and linked by entering four 
lines in succession: 

cd sieve 
cc2 sieve 
cc3 sieve 
cl sieve 

C86 has proven to be a reliable pro¬ 
duction compiler. We have used it to 
produce a number of large commer¬ 
cial programs at Gifford Computer 
Systems; and, though the bench¬ 
marks show that C86 wins no medals 
for speed or compactness, the very 
fact that we are still in the black and 





The Serious Game Design Tool 
For The Serious Designer 
At The Price Of A Toy For The Hobbyist 


The Game Cartridge 
Development System 
far the Atan ■■ 2600 
Video Computer System'* 

Optional; 

Atan 5200 Supersystem 
Adapter Package ** f 

■^1 


The FBOB 26 ‘ 


n'ow Avallabl 
h. For Tfie 


Colecovision 

_ 


Features Include: 

U eat - time de velopme nt 
No machine modification 
Apple II" 48K/ one disk 
drive required 

Now Only S495 
Call today lo order 
408-429-1551 

All major credit 
cards accepted 


For high profiI rewards, purchase £ 7 # 

the too] that can do the job at an ^ / * 0 

unbeatable price. 

frobco ' T A 

A Divuiein of Th-comp tolytechrucal. Inc 

RO Box 8378, Santa Cruz, CA 95061 
408-429-1551 

W The Miracle of Creation Can Be Yours’' 


At cm at: d Apple are 
registered irade 
marts of Atari. Inc 
and Apple 
Computer tnc 
respectively 
Video Computer 
System is a trade¬ 
mark e>l Alan Inc 


have a reasonably satisfied clientele 
speaks favorably for it. We may have 
run the other compilers through their 
paces, but we have given C86 the acid 
test. 

Two important features a compiler 
must have in order to be commercial¬ 
ly useful are portability and reliabili¬ 
ty. Neither of these qualities is very 
easily measured in a benchmark. Of 
all the compilers tested, only C86 ran 
alt the benchmarks as they were writ¬ 
ten, following Kemighan and Ritchie 
specifications, which indicates a high 
degree of portability. 

As for reliability, that is something 
that can be judged only over time, 
and so it is not really fair to the other 
compilers tested to stress this aspect 
of C86. We know C86 is reliable 
because we have relied on it. Unfor¬ 
tunately, we don't know of any reli¬ 
ability benchmark that reports back 
a bug index or a glitch quotient. All 
we can do is use the compiler as a 
professional tool and see whether or 
not it works. We should point out 
that all significant programs have 
bugs. The last bug disappears only 
when the last user stops running the 
program. 

To a large degree, reliability comes 
down to support—the willingness 
and ability of the producer to provide 
timely fixes to problems as they are 
discovered. In the case of C86, the 
support given by Computer Innova¬ 
tions has been little short of heroic. 
The Introduction to the C86 User's 
Manual states: "If you have any ques¬ 
tions, or problems, please write or 
call. We really do care and will do our 
best to help you. We are usually avail¬ 
able between 9 a.m. and 9 p.m. Mon¬ 
day through Friday, and sometimes 
Saturday and Sunday." 

Our major complaint with C86 is 
that the interface to assembly lan¬ 
guage is awkward, due to the lack of 
a relocatable assembler. This con¬ 
trasts sharply with the DeSmet com¬ 
piler, which actually allows in-line as¬ 
sembly (a feature we love). In 
general, the C86 compiler is a solid 
product with a good track record. 
Support is excellent, to say the least, 
and improved versions have been re¬ 
leased regularly. It's good now, and 
it keeps getting better. 
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Memorex® Reliability. 
Now You Can Trust It 
Even Longer...For Years. 


MEMOREX 

A Burroughs Company 


C 1903 Memore* Corporator!. Memorex ig a registered trademark 
ol Mefnorex Corporation 


Memorex’s new 5 
year warranty on our 
flexible discs gives 
you more protection 
and value—at no 
cost. It's what you've 
come to expect from the leader 
of computer media products 
for the past 22 years. 

Memorex's “Is It Live or Is It 
Memorex?" means quality. Qual¬ 
ity that makes Memorex the first 
choice of millions of computer 


customers. Quality that keeps 
Memorex discs working flawlessly 
on personal and business com¬ 
puters—like Atari, Apple, Com¬ 
modore, IBM, Osborne, Radio 
Shack (TRS-80) and most others. 

Your computer data is critically 
important to you—and to us. Use 
the flexible disc you can trust 
longer Use Memorex. See your 
dealer or distributor today. Or call 
(800) 538-8200 for the one 
near you. 




At a Glance 

Name 

Mark DeSmet C Development Package 
version I S 

Lattice 8086/8088 C Compiler 
version 1.03 

Supersoft C Compiler 
version 1.1.5 

Type of Software 

Package 

C programming language compiler 

C programming language compiler 

C programming language compiler 

Distributor 

C Wa re 

1607 New Brunswick Ave. 

Sunnyvale, CA 94067 
[408) 736-6905 

Lifeboat Associates 

1651 Third Ave. 

New York, NY 10028 
f 2 \ 2 \ 860-0300 

Supersoft 

POB 1628 

Champaign, IL 61820 
[217) 359-2112 

Price 

si00 for compiler, assembler, linker, 
and visual editor 

S500 for compiler, librarian, and linker; 
S395 for linker with overlay manager 

$250 for compiler: assembler and 
linketfloader not included 

Format 

5 Winch or 8-inch CP/M-compatible 
floppy disks 

514-inch or 8-inch CP/M-compatible 
floppy disks 

514-inch or 8-inch CP/M-compatible 
floppy disks 

Type of Compiler 

Produces Intel-compatible relocatable 
object code 

Produces Intel-compatible relocatable 
object code 

Produces DRf-compatibfe 
assembly language 

Computer Needed 

Any computer capable of running 
CP/M-66, MP/M-86. or 

Concurrent CP/M-86 

Any computer capable of running 
CP/M-86, MP/M-86, or 

Concurrent CP/M-86 

Any computer capable of running 
CP/M-86. MP/M-86. or 

Concurrent CP/M-86 

Documentation 

106-page manual with 
snap-on binding 

175-page, stapled manual punched 
with three holes 

81-page loose-leaf manual 
in three-ring binder 

Audience 

Systems and applications software 
developers. C programmers 

Systems and applications software 
developers* C programmers 

Students interested in learning 
about assembly source 
libraries for C 


Mark DeSmet CSS 

The C88 compiler by Mark DeSmet 
offers a stunning amount of bang for 
the buck: the $100 C88 development 
package is loaded with excellent fea¬ 
tures. The compiler conforms almost 
fully to Kernighan and Ritchie and 
has support for the 8087 math pro¬ 
cessor An additional feature that is 
a great convenience for system pro¬ 
grammers is support for in-line as¬ 
sembly-language code, using the 
#asm control. Also included is an 
Intel-compatible assembler, a fast 
linker, and a rudimentary librarian. 
And that same $100 also gets you a 
screen editor called SEE with a 
cursor-control library. 

This compiler does not have the 
maturity and finesse of the Mark 
Williams C, but it is useful, it com¬ 
piles faster than any of the others 
(probably because it has only two 
passes), the code if produces is fast 
and compact, and the package is very 
inexpensive. It is an ideal introduc¬ 
tion to C programming if you want 
to get the feel of a real, full-feature C 
compiler but don't want to have to 
choose between C and a trip to 
Europe. If you're toying with the idea 


of taking up C, this is the way to go. 

C88 does have some drawbacks: 
being a two-pass compiler, C88 can¬ 
not resolve references to structures 
and data types unless they have been 
previously initialized. Some high- 
level I/O functions such as tread, fwrite, 
and fseek are not included. Also, the 
librarian is primitive (it doesn't let 
you delete routines, only add them). 
These are by no means fatal flaws. We 
have completed some major produc¬ 
tion work using C88 and have been 
delighted with the extent to which its 
fast compilations speed up develop¬ 
ment time. 

The sieve benchmark can be com¬ 
piled by typing 

C88 sieve 

An executable object file is created by 
typing: 

BIND sieve 

Using a submit file on a memory 
drive, the sieve program was com¬ 
piled, linked, and run in 10 seconds! 

This compiler's price tag of $100 is 
startling and may, unfortunately, hurt 


its sales. It might be difficult to con¬ 
vince dealers to carry this compiler 
because the profit on a $100 sale bare¬ 
ly pays for one invoice and one sup¬ 
port call. Also, a low price is often 
associated with poor credibility. We 
are not recommending that C Ware 
raise its price, we are recommending 
that people buy the compiler—look 
at the benchmark results. The Mark 
DeSmet C compiler consistently took 
second place, except when it took 
first. 


Lattice 8086/8088 C Compiler 

The Lattice compiler may be the 
one for you if you need code that 
really flies. Using the Olympic scor¬ 
ing system. Lattice was the overall 
winner in our benchmark speed 
trials (three golds, a silver, and a 
bronze). The powerful two-pass Lat¬ 
tice compiler supports full Kernighan 
and Ritchie (with the exception of 
register variables as of now) and pro¬ 
duces Intel-compatible relocatable 
object code. This code can then be 
linked using Plink86, a remarkably 
versatile linkage editor from Phoenix 
Software Associates. 
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Plot 

your next meeting 
yourself. 

Read how 2 pens can become 
your best presentation tools. 




Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard, 


Now you can use your personal 
computer to generate your own presen¬ 
tation charts, graphs, and pie charts- 
How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter. 

The 7470A helps you 
save time and save money, and 
lets you communicate quickly, accu¬ 
rately and effectively. 


Quicker understanding. 

Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
dearer and more readily understood. But asking your staff 
to produce the graphics man¬ 
ually for your next presenta¬ 
tion doesn't ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer, the 
new HP 7470A plotter does 
the communicating for you. 

Quickly. Logically. And with 
off-the-shelf software avail¬ 
able from most HP dealers. 


Count on it. 


The 7470A is built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
that ensure reliability, 

Pen pals. 

The HP 7470A has 
two single-pen stables, 
simple pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic¬ 
ally capped and stored. 


An option you’ll want, too. 

For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar¬ 
encies for overhead projectors. For U J need it tomorrow 
at 9:00 A,M,I” meetings, it's a necessity. 


Fast and pretty. 

The 7470A gives you high plotting speed with excellent 
line quality,*.faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $i,575. (U.S.A, domestic suggested retail price*} 


Start plotting your next presentation today* 
Clip and mail the coupon below. Now. 

Mail the coupon below and well send you—absolutely 
free —a sample plot, a more detailed brochure, and a 
sample overhead transparency. 

Then... stop in at your nearest Hewlett-Packard 
Dealer* See the HP 7470A in action. Once you see it 
demonstrated you’ll find a hundred ways to make your 
own applause-winning presentations. 


When performance must be measured by results 

Wjtn\ HEWLETT 
WE PACKARD 



Seeing is believing* Send me a sample plot, an overhead transparency, and more detailed information. 

Name__Title___ 

Company ___ 

Address_______ 

City, State & Zip_____ 

Phone Number | )_____ 

My computer is___ 

Send to: Hewlett-Packard, 16399 W, Bernardo Drive, San Diego, CA 92127 —Attn: Nancy Carter 
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PURCHASING AGENT 

has made some changes! 


What's new? * New telephone number • New address closer to our 
Silicon Valley suppliers. » New corporate structure, 

What’s the same? We still act as your buying agent buying micro¬ 
computers, peripherals and software for you at wholesale prices. We 
still can buy 6,600 different products for you—all equipment is new, 
with full manufacturer's warranty. 


Ca// us for your net price on any product not listed , 


COMPUTERS 


Your Not 
Pile© 

6,957 


COMPUTERS 


Ypuf Wot 
Price 


Alpha Micro 1QD0VFF 
Alpha Micro 1000V WE 
Alpha Micro 1042 V, 

128K. 32 meg 15,433 

Altos 8000-10 5,499 

Altos 80QQ-12 6.599 

Altos 580-10 4.779 

Altos 5-150, MP/M 2,100 

Altos 5-5D.MP/M 3,950 

Compupro GodboufTM 
Sys. 816/A* 4.200 

Sys. 816/A, Ram2l* 4.275 

Sys. 816/C. Ram2i* 6.733 

Sys. 816/D" 10,324 

Sys. S16/68K' 6,632 

"cornpieiely assemDied 
M Drive-H 1,250 

68K 513 

CPU-Z 6Mhz. 258 

Ram 21. 128K. 12Mhz 807 
Disk 2. hard d i$k contr. 586 

Pragmatic 20 meg 2.990 
Pragmatic 40 meg. 4.686 
Eagle II 1,575 

Eagle 1620 2.999 

Eagle 4630 4.699 

tag I© P.C. 2,699 

IBM compatibles & peripherals 
Amdek Color III mon itor 429 
ASTMC-Q64SPC 277 

8a by Blue 525 


ISM compatibles A perlphorals 

Corona portable 2,255 

Columbia system 2,779 

Davong 5 meg. H.D 1.249 

Diablo 630 API 1775 

NIC 3550 4,920 

Seattle CALL 

Morrow M icroD. MD-2 1.245 

Morrow MicroD 1.6 meg 1631 

NEC 16 bit APC MO-3 2.999 

NICAPCWP2IH03] 5,775 

Northsta r Advantage 2.324 

Northstar Adv w/15 meg 4.649 

Onyx CALL 

Pied Piper I 1055 

Sage II 3.410 

Sage IV w^l 5 meg. 5,890 

Sanyo 1000 w/sotfwore 1540 

Seattle Gazelle, h, disk 5.970 

Televideo TS-S02 2,598 

TeievfdeoTS-803 2.027 

Televtdeo TS-806 5,143 

Tele video T5-1602G 3.448 

Televi deo IS-16C2GH 5,385 

Vector 4-20 3.637 

Vector 4-30 4.547 

Vector 4-40 4.961 

Victor 9000 s.s. 2,874 

Zenith ZMOO-21 2,525 

Zenith ZF-110-22 3.099 

Zenith Zf-120-22 3.176 


PRINTERS ^ce* 1 

Anaaex 9501 A. 2. 7K but, 1 .300 
Broth© r. parallel. dais y 783 
C. Hah, f 10 r daisy 1,200 
C ltah 8610, par. 999 

Daisy wr iter 2000 48 K dsy 1,150 
Diablo 620, 25 cps r daisy 890 
Diablo 630. daisy 2.045 

Gorilla Banana, 50 cps. 199 
IDS Pr ism 132 all opts 1.430 
NEC 3510 1468 

NEC 7710 2.094 

Okidata 92 .parallel 510 
Okidato 93 w/Tractor 913 
Oktdato 84. para I lei 1.024 
Qume 11/40+ w/lnfface 1359 
Tally 160L. wrtraptor 789 

Texas Instr. Tlfl 1 0 basic 1.240 
Texas Instr TIBI OLQ 1.789 
Toshiba PI 350 1,673 

Transtar 130 693 

OTHER PERIPHERALS 

Amdek Color II monitor 610 

Corvus 18.3 meg. 3,423 

w/mirror 3,995 

Hayes Smartmodem 1200 535 
Houston Instr. DM P-42 2,321 

Morrow 20 meg w/contr. 3,650 
Qume GVT10 2A term. 542 
Gum© QVT 103G term. 708 
Televideo 925 term. 744 


Prices subject to change without notice. 


B-83-8 


Th© Purchasing Agent Philosophy, Part 2 

* Don't delay buying a computer just because a new development 
has been announced and will be out soon; this condition will always 
exist and you will never buy a computer. 



THE 

PURCHASING 
AGENT, INC. 

574 Weddell Drive, Ste. 5 
Sunnyvale, CA 94089 

( 408 ) 744-0646 

Open Monday thru Friday, 8-5 PST 


The library included with the com¬ 
piler implements a large subset of the 
Unix version 7 C library and contains 
a number of useful non-Unix func¬ 
tions as well. Because the library 
does not include the buffered I/O 
functions tread or (write, we were 
unable to run the high-level file I/O 
benchmark. 

Our sieve program can be compiled 
by entering 

Id sieve 

followed by 

Ic2 sieve 


Linking the sieve program with 
Plink86 is a little trickier. You type 

Plink86n 

then, when the => (prompt) ap¬ 
pears, you enter the following lines 
(without waiting for any intervening 
prompt): 

output sieve.cmd 
section code group pgroup 
file c, sieve 

section data max lOQOh group dgroup 
lib Ic.lib 

The Plink86 linker is not the sim¬ 
plest linker we have ever seen, but it 
appears to be able to do everything 
except write articles. One reason link¬ 
ing a C program with Plink86 is so 
complex is that unlike, say, the Mark 
Williams linker, Plink86 is a general- 
purpose product and so its defaults 
are not designed to make it easy to 
link CP/M-86-compatible C 
programs. 

A great advantage to using the 
Plink86 linker is that its extended ver¬ 
sion (which costs an additional $395 
above the price of the standard com¬ 
piler/linker package) has a trans¬ 
parent overlay manager for creating 
programs with more than 64K bytes 
of code (the most code possible with¬ 
out using overlays). This feature 
allows you to create programs that 
will load library routines from disk as 
needed during program execution. 
The Digital Research compiler is the 
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Optional Extras 


Additional 5V 320K drive 


Communication . IN:TOUCH telephone 

management system 

... Built in 300 baud modem (1033) 

. . ... Direct connect 


.. MS DOS 

Advanced Basic (Microsoft) 
Advanced User Interface* 


Display System .7" Non-glare amber 

.Graphics - IBM PC compatible 

.. Full BO x 25 character formal 

.. Auto screen oil for prolonged life 


RS232C 
. PS 423 


Parallel Port.... CentronlcsilBM compatible 


Other Features.... lime and date dock with 
battery bock-up* 

.Additional video output tor external 

monitor' 


tVIsl Calc Is a trademark ol Vfsicorp 
'Word Star Is a trademark of Mlcropro 
International Corp. 

' Data Bose tl Is a trademark of Ashton Tate 
•Multiplan Is a trademark of Microsoft Corp. 
•123 Is a trademark ot Lotus Development Corp. 


'These extras worth over $1000. 


its* 

(28.8 cm) 


*,r 

<22.3 cm) 


18.3'm4cm) 


Hyperion is a true portable, 
weighing in at only 18 pounds. It is 
light on the eyes with its European 
amber screen and styling. But heavy 
on performance with many 
standard features which are 
expensive necessities for other 
personal computers. And all for a 
price that’s less than you’d expect. 


Hyperion is bright. Communicating 
with the world is easy with our 
integrated voice and data 
package. Standard is our 256K RAM 
memory, essential for the new 
generation of application 
programs. 

Hyperion has the same processor, 


Acoustic Cups. 


Expansion Chassis.. 

..5 or 10 MB of hard disk 
.... Up to 7 slots for IBM 
compatible cards 

Carrying Case. 

accessory pockets 

Multiplan’. 


123*. 

... Hyperion enhanced 

INSCRIBE. 



Memory.. 

.2S6K User Ram* 

Drives.... 

.. 5V, 320K bytes, IBM compatible 
.... Virtual Ram Disk (Up to 160KJ* 


anting t 

typerion™, the wor 

Id’s 

power 

ful, portable compi 

liter 

sloped 

for the busy profess 

ion< 


graphics and operating system as 


the IBM P.C. However, an improved 
keyboard ties the function keys to 
our screen soft keys. All this means 
Hyperion can run popular IBM 
software right off the shelf - Visi 
Cate 1 , Word Star 1 , Data Base (I 1 and 
many, many others. 

Hyperion is the rising star in personal 



the world’s most powerful 
portable computer 


computers. Catch a rising star The Bytec Group North America: (613) 226-7255; Telex 053-3358 


today. 


Europe; U.K. 040264926; Telex 894222 




































































only other one tested that supports 
overlays. 

Though this overlay technique 
generates programs that will run 
more slowly than the RAM-resident 
code supported by the Digital Re¬ 
search compiler, it does have the ad¬ 
vantage of conserving memory use, 
which can be especially important in 
a multiuser MP/M-86 system. Even 
this sacrifice in speed can be mini¬ 
mized if overlays are restricted to a 
program's seldom-used options, in 
which case, overlays would allow an 
application program lots of conve¬ 
nient extras that might otherwise 
have been eliminated due to lack of 
space. 

We have maintained a polite silence 
concerning the documentation that 
comes with the other compilers. With 
Lattice, we have to say that the docu¬ 
mentation is superb. Only DRI even 
comes close. 

In general, the Lattice compiler is 
a sophisticated, high-performance 
package that appears to be well 
suited for development of major ap¬ 
plication programs. It is unfortunate 
that the CP/M-86 version of Lattice 
was released only recently, so we 
have not been able to use it in pro¬ 
duction work. The benchmarks, on 
the other hand, speak for them¬ 
selves. Lattice is a real performer. An¬ 
nounced improvements are a debug¬ 
ging facility, support for register 
variables and for the 8087 math 
coprocessor, and an additional level 
of optimization for speed (this should 
be interesting, because Lattice al¬ 
ready seems to be the fastest). 

Supersoft C 

The Supersoft C compiler was 
unable to run three of our five bench¬ 
marks due to its failure to support the 
long data type. We were actually re¬ 
lieved that Supersoft had this failing 
because the process of producing ex¬ 
ecutable code through the Supersoft 
compiler is like pulling teeth. 

The great problem with the Super- 
soft C compiler package is that it has 
neither a linker nor a library-search 
feature. This means that to compile 
a program easily, you must include 
all library files (either on the compiler 
command line or with an lincitide 


statement in the source file). This will 
ensure that all necessary library rou¬ 
tines will be compiled with your 
code. It also ensures that all un¬ 
necessary library routines will be com¬ 
piled with your code, thereby result¬ 
ing in an enormous object file. 

To create a smaller object file, you 
must cull the specific library func¬ 
tions required by your program from 
the Supersoft library source files, as 
well as extract the library functions 
called by those functions. You then 
use your favorite editor to patch all 
these together into a single file and 
include this new file when you com¬ 
pile your program. 

In the two benchmarks we ran, we 
used the CRUNT2.C library module in 
toto and an editor to extract from the 
F0RMATI0.C module the source code 
for printf. We then extracted the rou¬ 
tines that printf called and included 
them all in a library we called printfc. 
We compiled the sieve program with 
the following commands: 

cc sieve.c crunt2x printfx 
cod2cod sievexod 
c2i86 sieve,u 

This created assembly source code, 
which we assembled with the Digital 
Research assembler ASM86 using the 
following command: 

asm86 sieve 

This produced an object file of type 
.H86, which we fed to the CP/M-86 
loader, GENCMD, to produce an exe¬ 
cutable file called S1EVE.CMD. We did 
this by typing 

gencmd sieve datafxfff] 

Compared to the other compilers 
tested, the compilation time of the 
Supersoft product seems to be for¬ 
ever. More precisely, it is 47 times 
longer than the DeSmet compiler A 
saving grace of the Supersoft com¬ 
piler is that it gives the complete 
source for its library—a feature 
shared only by the Computer Innova¬ 
tions compiler. 

The Elusive Ideal of Portability 

Though portability is one of the 


most prized characteristics of C, we 
were surprised at how difficult it was 
to find code that would run on all six 
of the compilers. Most surprising was 
that the five compilers we considered 
the most significant had only 14 
library functions in common. This is 
despite the fact that some of these 
compilers include as many as 100 
library functions. No two compilers 
handled direct movement of data that 
was bound for memory in exactly the 
same way, and, as might be expected, 
the compilers had little in common 
regarding the handling of functions 
dependent on either the processor or 
the operating system. 

As we stated earlier, our attempts 
at writing a routine to test disk I/O 
were futile. If program portability 
within one operating system was a 
problem, transporting C programs 
from another operating system to 
CP/M promises to be especially 
thorny. For example, a severe incom¬ 
patibility exists between CP/M and 
Unix. The exact length of a CP/M file 
is known only to within 128 bytes, 
whereas the length of a Unix file is 
known exactly (it has 1-byte ''granu¬ 
larity"), This means that any C pro¬ 
gram written for Unix that relies on 
the operating system to provide the 
exact length of a file will be impossi¬ 
ble to transport to a CP/M environ¬ 
ment without a significant rewrite. 

On a more upbeat note, we were 
startled not just by the large quanti¬ 
ty, but the extremely high quality of 
C compilers already available for 
CP/M-86. By the time this article ap¬ 
pears, four more compilers should be 
available from Aztec, Telecon, White¬ 
smiths, and Epsys. Sounds like C is 
here to stay,® 

jerry Houston is vice-president of marketing at 
Gifford Computer Systems (1922 Republic Ave. t 
San Leandro , CA 94577). He was formerly head 
of the technical departments at Computer Marketing 
Associates , Morrow Designs , and Compupm. 

Jim Brodrick , who holds a doctorate in bio¬ 
chemistry from the University of California at 
Berkeley r, is on the software research and develop¬ 
ment staff at Gifford Computer Systems , He has five 
years of experience as a C programmer and has writ¬ 
ten a C compiler for CP/M-86. 

Les Kent is manager of research and development 
at Gifford Computer Systems l He was formerly chief 
production programmer at Morrow Designs and is 
an authority on the Unix operating system , 
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BASF QUALIMETRIC 

A TOTALLY NEW DIMENSION OF QUALITY. 




qualimetric 



From BASF comes a totally new 
level of excellence in magnetic 
media-the Qualimetric stan¬ 
dard, a standard so advanced 
that BASF FlexyDisks' are confi¬ 
dently backed by an extraordi¬ 
nary new lifetime warranty.* 
The Qualimetric standard is 
maintained without compro¬ 
mise through every step of BASF 
design, production, inspection, 
and testing...reflecting an 
unwavering BASF commitment 
to media fidelity and durability. 

Our FlexyDisk jacket incorpo¬ 
rates a unique two-piece liner 
that not only traps damaging 
debris away from the media 
surface, but also ensures pre¬ 
cise media-to-head alignment. 
The result-certified 100% 
error-free performance, backed 
by BASF's exclusive lifetime 
warranty .* 

For information security, 
tomorrow and beyond, look for 
the distinctive BASF package 
with the Qualimetric seal. Call 
800-343-4600 for the name of 
your nearest supplier. 
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INTERACTIVE ELECTRONIC VEf ON LINE REFERENCE GUIDE fclft ' NAMING" OF CELLS 

WORKSHEET I E9 PIV OR AREAS 


NO 




PLAIN ENGLISH PROMPTS 


NO 


INDIVIDUAL COLUMN 
WIDTHS 


NO 


EXTENSIVE FORMATTING 
CAPABILITIES 


NO 


PROTECTED CELLS 


NO 


MULTIPLE. LINKED 
WORKSHEETS 


NO 


SORTING CAPABILITY 


NO 


VisiCalc was a swell idea 

for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful 
Make comparisons. Compare Multiplan to any of 
the earlier electronic worksheets. We've given you some 
"prompts" above. 

Compare [earning time. Multi plan's tutorial book brings 
you up to speed. Fast. But Multiplan doesn't stop there. 
Multi plan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 

Compare ease of use. All Multi plan prompts are 
full length words or phrases. And Multiplan provides 
"naming," the ability to assign a plain English name to any 

•Bgggd on features in refeases VC-2Q2B0-AP2 and VC-156Y0-IBM 
oF VisiCalc; on the Apple !l and 5BM-PC lespectrvety 


cell or area. "Gross Profit “ Sales—Cost" rather than 
"AA44=AZ23—BK154." Which means you can work 
more intuitively. And faster. 

Compare utility. Multi plan lets you link related work¬ 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 
any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 

Compare reports. Not just the work you can do, but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha¬ 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 
sold and conveniently rank by sales performance. The 





INTERACTIVE ELECTRONIC 
WORKSHEET 


YES 


ON LINE REFERENCE GUIDE 


MULTIPLAN 


PLAIN ENGLISH PROMPTS 


YES 


INDIVIDUAL COLUMN 
WIDTHS 


YES 


EXTENSIVE FORMATTING 
CAPABILITIES 


YES 



PROTECTED CELLS 


YES 


MULTIPLE, LINKED 
WORKSHEETS 


YES 


SORTING CAPABILITY 


YES 



Multiplan is a great idea 

for now. 


to make Multiplan the electronic worksheet for 
now. And years from now 

BETTER TOOLS FOR MICROCOMPUTERS 


result is a more meaningful and useful presentation of data 
Compare availability. With Multiplan, you're not 
limited to a single range of computers. Multi plan is avail¬ 
able for Apple* 1 and for microcomputers that run 
MS-DOS, XENIX™ or CP/M-80* operating systems. 
Multi plan supports both 40 - and 80- columns on the 
Apple II. 

Compare the source. Microsoft was the world's first 
microcomputer software company. Today Microsoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs, AIL 
maintained at the state-of-the-art. 

Compare for yourself. Drop into your computer store. 
Compare Muftiplan's powerful, user-oriented features 
to any electronic worksheet on the market. If you've 
been using VisiCalc, Multiplan's ability to directly utilize 
your VisiCalc files lets you easily upgrade to Multiplan. 
And that's just another of the many features designed 


Mir-osotf s n rsgs ] 

tered h.a Lien iark and 

fvli,niplan XENIX, and 
MS are trademarks of 
Microsoft Corporation llB 
For product or 
dealer information, call - 

DEPARTMENT NO. 31 

1 - 800 - 547 - 3000 . 

In Oregon, call collect: 503-244-5500. 





Five C Compilers for CP/M-80 

Find out which is fastest, which is standard, and which is easiest 

to use 


Choosing a C compiler is not a 
trivial task. That is clear to me after 
spending several weeks comparing C 
compilers for 8080-family microcom¬ 
puters running under the CP/M-80 


by Christopher O. Kern 

operating system, i found that there 
is considerable variation in the time 
required to compile programs, the 
speed with which compiled pro¬ 
grams run, and the size of the ex¬ 


ecutable machine code that is pro¬ 
duced. The compilers I tested were 
Aztec C version 1.05G, BDS C ver¬ 
sion 1.5, C/80 C version 2.0, Telecon 
C version 2.7, and Whitesmiths C ver¬ 
sion 2.1 (see "At a Glance"). I have 
summarized the features of these 
compiler packages in table 1, and I'll 
discuss my impressions of them in¬ 
dividually in this article. 

About C 

The C programming language is a 
natural for 8-bit computers. C is con¬ 
siderably more powerful than assem¬ 
bler but still permits access to most 
of the host computer's basic machine 
operations. It is simple enough to be 
completely implemented for a com¬ 
puter with a limited instruction set 
and a relatively small main memory. 
It is potentially quite portable 
because it interfaces to the host com¬ 
puter through a standard input- 
output (I/O) library. And it's easy for 
amateurs like me to learn. 

The Test Programs 

I decided at the outset that there 
were at least four major tests I wanted 
to perform on each compiler. The first 
test was for efficiency in accessing 



Aztec 

BDS 

C/80 

Telecon 

Whitesmiths 

Kemighan and Ritchie complete 
Kemighan and Ritchie standard 

X 




[6] 

library 

X 





source for library 

X 

X 

X 

X 


source for run time routines 

X 

X 

X 

X 


separately linkable modules 

X 

X 

[4] 


X 

preprocessor arguments 

X 

X 


X 

X 

intermediate assembler file 

X 


X 

X 

X 

in-line assembly language 

X 


X 

[5] 


I/O redirection 

X 

[2] 

X 

X 

X 

library manager 

X 

X 



X 

debugging aids 


X 

X 



floating-point arithmetic 

X 

[3] 



X 

MBO-compatibie code 
requires CP/M 2.0 

[2] 

X 

[2] 



system size required (kilobytes) 

56 

40 

48 

48 

60 

disk space required (kilobytes) [1] 

134 

55 

58 

81 

260 

size of manual (pages) 

86 

185 

35 

16 

>300 [7] 

list price 

$199 

150 

49.95 

200 

700 


[1] Minimum for compiling and linking a program 

[2] Optional 

[3] No native floating point; supplies library functions to provide long and floating-point arithmetic 

[4] With Microsoft M80/L80 relocating macroassembler (not supplied) 

[5] Assembly-language source files can be combined with C source files at compile time 

[6] Follows Unix version 6 rather than version 7 compiler 

[7] Includes manual pages for several operating systems 

Table 1: Summary of the features of the C compilers. 
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The CONCEPT AVT 


Because VTIOO users 
deserve more than just 

VTIOO compatibility. 



n - 


THE CONCEPT DISPLAY TERMINAL 

VTIOO compatibility is one thing, but eight pages of memory, 
programmable function keys, windowing, multiple computer capabilities, 
ANSI standard eonformance...and VTIOO compatibility is something else. 
Only from Human Designed Systems. 


A good news/great news story from Human 
Designed Systems. 

First the good news. The concept AVT display 
terminal gives you everything you need in an 
80/132-column ANSI/VT 100-compatible display 
terminal. And at a very competitive price. 

Now the great news. The concept 
AVT display terminal provides an 
exciting, new set of capabilities that 
lets you do much more. Without 
changing the price. 

It starts with ANSI standard conform¬ 
ance, DEC software compatibility, and 
80/132-column capability, and extends that even 
further by offering eight pages of display 
memory to relieve the interactive user or the 
need to generate unnecessary hardcopy 
printouts and to provide the application 
developer with a powerful tool for applications 
requiring multiple formats and storage of large 
volumes of text; by enabling users to 
permanently configure a terminal for their needs 
or applications; by providing functionality 

'Quantity one. DEC and VT arc trademarks of Digital Equipment Corporation 




designed to improve the effectiveness of slow- 
speed applications; by enabling users to create 
true windows within display memory; by 
providing programmable function keys which 
transmit data and/or execute terminal 
commands; by providing up to three additional 
communications ports for connection to other 
peripherals and computers; by 
providing flexible user networking 
functionality for use in a wide range of 
different applications, including 
multiple computer connections; and 
by doing much more. 

VTIOO compatibility and ANSI 
standard conformance. Add it to the concept 
display terminaTs 132-column performance, in 
ASCII or APL/ASCII models, with multiple 
computer capabilities, windowing, 
programmable function keys, multiple pages of 
memory, and much more, and you can see why 
Human Designed Systems has given terminals a 
new meaning...and that means true economy. 

human designed systems, inc. 

3440 Market Street, Philadelphia, PA 19104 
215-382-5000 Circle 195 on Inquiry card. 


Human Designed Systems. We’re redefining terminal performance. 

Atlanta — (404) 391-9763: Boston — (SIT) 329-3510: Chicago — (312} 925-2960: Dallas - (214} 437-1800: Dataware - Intocon: (302) 239-2942; Hawaii — Gray Associates 
(806) 261'3751: Los Angeles - (213) 410-9454; Northern New Jersey - Infocon: (201) 624 1372: New York City Area - InfoCon; (212) 689-0033: New York Stale - Naco 
Electronics; Rochester; (718) 223-4490; Syracuse; (315) 699-2651 San Francisco — (415) 692-4104: Washinglcm, DC — International Systems Marketing: (301) 279-5775; 
Australia — I. O. Peripheries Pty. Limited: (02) 427 3555: Belgium — BELCOMP; 091/25 22 88; Canada — CAIL Syslems: Toronto: (416) 362-1063: Denmark — ADCOM Data 
Aps: 1 -19 44 66: Finland — Modulsystem O V; 0-6326511; France - Walton: (1) 226.□ 6 90; Singapore - DTS Singapore: (65) 33-88-566: Sweden - Allnovo Data AB: 08-37 25 15; 
Switzerland — Mltek ag; 02/461 22 52; United Kingdom — Shandeli Systems Ltd.: 02407-2027; Wesl Germany — COMKO Compulersysternges, mfaH: 0221-48 30 51. 

DISTRIBUTORSHIP INQUIRIES INVITED 













automatic variables, which come into 
existence only when a particular 
function is entered. As soon as the 
function is exited, the variables are 
discarded. In other words, automatic 
variables exist while the function they 
belong to is actually executing. They 
are a problem on an 8-bit computer 
because of its shortage of registers 
and its limited addressing modes. 

A good choice for this test was the 
Sieve of Eratosthenes program for 
generating prime numbers that Jim 
and Gary Gilbreath used in their ar¬ 
ticle "Eratosthenes Revisited: Once 
More Through the Sieve" (see the 
January 1983 BYTE, page 283). It has 
quite a few variables, which are con¬ 
stantly being juggled among machine 
registers so that arithmetic and logical 
operations can be performed on 
them {see listing 1). To make the test 
as pure as possible would require 
moving the array of flags into the 
function proper, he,, making the ar¬ 
ray an automatic variable instead of 
an external one. 


print f( "%d primes. \n", county? 
exit* 0); 

} 


The second test I wanted to per¬ 
form was to measure the efficiency of 
each compiler in coding function 
(procedure) calls. Because good C 
style encourages the use of many 
small functions instead of a few large 
ones, I wanted to see how much 
overhead was associated with enter¬ 
ing and leaving a function. 

To do that, I wrote a program to 
compute a Fibonacci series recursive¬ 
ly. The Fibonacci function, F{x), is de¬ 
fined as: 

F(x) = 1 for x < 2 

F(x) = F(x-1) + F{x-2) for x > 2 

(see listing 2). Because only one vari¬ 
able is involved and relatively little 
processing is performed on it, the 
Fibonacci program is a good test of 
function overhead. 

Many C programs read or write a 
file one character at a time. Because 
most operating systems won't let you 
do that, at least not efficiently, the 
standard library supplied with each 


of the C compilers includes several 
functions to perform buffered I/O (in- 
put/output). 

Here is how it works: a file is read 
into a buffer in relatively large 
chunks. Then it is parceled out to the 
program byte by byte. In writing to 
a file, the process is reversed: the file 
is assembled in the buffer 1 byte at 
a time. When the buffer becomes 
full, it is "flushed—written out to the 
disk in a single, relatively efficient 
operation. 

My third test program simply 
copies its input to its output (see Ust- 
ing 3a). I knew that the results of this 
test would in large part reflect the size 
of the buffers used by each compiler. 
As a rule, the larger the buffer, the 
faster the program would run; but 
the results indicate that other factors 
are at work as well. 

Finally, I wanted to see how each 
compiler package performed in han¬ 
dling strings. Strings in C are just ar¬ 
rays of characters, delimited by a 
single null or zero byte. Internally, 
each character is represented by an 
offset to a pointer variable. The vari¬ 
able points to the starting address of 
the string in the computer's memory. 

Pointers are used quite a bit in C 
programming, much as they are in 
assembly programming, and in sharp 
contrast to languages like BASIC and 
Pascal, which can operate on strings 
directly. In C, several crucial library 
functions perform basic operations 
on strings, such as measuring or 
comparing them. 

I used a program to sort lines of text 
alphabetically to test each compiler's 
string-handling ability The only 
problem was how to read the test 
data into the program. To eliminate 
any variation among the packages in 
performing file I/O, I decided to have 
the program take its input from the 
console (see listing 4 on page 121). 

But instead of typing in the lines by 
hand—which obviously would have 
injected an uncontrollable variable 
into the test procedure—I read them 
from a file using Microshell. Micro- 
shell is a replacement CP/M-80 com¬ 
mand interpreter that allows the "re¬ 
direction" of console input. In effect, 
the program thinks it is getting its in¬ 
put from the console when in fact it 


Listing 1: The prototype of the primes program, which was written in the version of C 
described by Kemighan and Ritchie ; it generates primes using the Sieve of Eratosthenes method. 
The program's purpose is to test the compiler's efficiency in using automatic variables. This 
is the basic version of the program that was tried on all the compilers; some modifications 
were necessary to get it to run on each one . 

A> 

A>type sievel.c 
SIEVEl.C? 

A»type bisievei.c 
tinclude "stdio.h" 

•define SIZE aigo /* size of number array */ 

•define FALSE o 

•define TRUE I 

char flag[SIZE + Ijj 

mainf ) /* compute primes using sieve of Eratosthenes */ 

f 

int i, j, k, count, prime? 

printf {"10 iterations; ")? 

for (i - It i <- NTIKES; i++) ( 

Count =0; 

for (j - O? 3 <- SIZE; j++) 
flag[j] - TRUE; 
for <3 *■ £>; 3 <= SIZE; 3 ++) { 

if (flag[ 3 ] — TRUE ) ( 

prime = j + 3 + 3? 

for (k. « 3 + prime; k < = SIZE; k +*■= prime) 

flag[k] *= false; /* discard multiples*/ 

count ; 

I 

) 
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cdex” 

Training Programs 

Make Using Personal Computers Easy. 



Even the best application programs 
and personal computers still take a 
considerable amount of time to learn 
how to use. 

That is . *, until nowf 

Cdex Training Programs are 
computer-assisted training programs 
that make learning straight-forward 
and efficient In an hour, you can 
master the material on the Cdex 
disks and begin using the intended 
product. 


It's tough to learn about computers 
from a book. That's why all Cdex 
Training Programs are on disk and 
are: 

Highly Interactive ... 

Creating a dialogue with you and 
serving as your personal tutor. 

Completely Self-paced . ** 

You set your own learning time. 

Graphically Oriented ... 

Remember, a picture is worth a 
thousand words. 


Usable Now and Later ,.. 

Clear and concise training and 
reference programs for the first-time 
or experienced user. 

Cdex Training Programs run on the 
IBM® PC and XT Computers, 
COMPAQ® Portable Computer, 
Apple® He, II Plus and ill 
Computers, DEC Rainbow® 100 
Computer and Texas Instruments 
Professional Computer. See how 
effective a Cdex Training Program 
can be; ask your computer dealer for 
a demonstration. 


Cdex TU Training Programs 
are available for: 

The VisiCale* Program 

The WordStar' - Program 

The Super Galc™/Super Calc*™ Programs 

The Easy Writer li™ Program 

How to Use Your IBM* Personal 
Computer with CP/M-86* and 
Concurrent CP/M-86™ 

How io Use Your IBM* Personal 
Computer with PC DOS 

How to Use Your Applet He 
Personal Computer 

How to Use Your Texas Instruments 
Professional Computer 

Managing Your Business with the 
Lotus™ 1-2-3 Program 

Managing Your Business with the 
MULTIPLAN™ Program 

Managing Your Business with the 
VteiCaic^ or VisiGalc* Advanced 
Version Program 

Managing Your Business with the 
SuperCafc™ or SuperCate J ™ 

Program 

The dBASE 11* Program 

IBM* PC DOS 2.0 

DB Master™- Version 4 

The BPI* General Accounting Program 


Cdex™ Training Programs 
We make it easy. 

cdex - 

Cdex Corporation 

5050 El Camino Real 
Los Altos, CA 94022 
415 964 7600 
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is getting it from a file. (See my re¬ 
view, "Microshell and Unica: Unix- 
style Enhancements for CP/M," 
December 1982 BYTE, page 206.) Be¬ 
cause Microshell performed the file 
I/O, the time required to read the data 
was the same in all the tests. 

All the prototype test programs 
were written to conform to the stan¬ 
dard set out in The C Programming 
Language, by Brian W. Kemighan and 
Dennis M. Ritchie (Prentice-Hall, 
1978). This is the "bible" of C pro¬ 
gramming and a fine tutorial intro¬ 
duction to programming in general. 
All the compilers tested cite it. As it 
turned out, only one—Aztec C— 
really followed it. 

The Method 

As each compiler arrived, I tried it 
out on each of the prototype test pro¬ 
grams. Usually I had to make some 
changes to get the programs to com¬ 
pile. Only the Aztec compiler ac¬ 
cepted all the prototype code without 
modification. 

The copy program would not work 
with the BDS compiler because the 
file I/O functions in the BDS library 
are nonstandard (see listing 3b). Both 
the copy and sort programs had to be 
changed before they could be com¬ 
piled with C/80 because the C/80 lib¬ 
rary does not include the common 
string comparison and measurement 
functions. 

The Telecon compiler surprised 
me. It couldn't handle the addition of 
two constants in the subscript of an 
array declaration (e.g., array[SIZE + 1]) 
such as that used in the primes pro¬ 
gram. And the Whitesmiths compiler 
until recently came with its own idio¬ 
syncratic "standard" I/O library; as a 
consequence, all the programs 
needed minor changes (see listing 3c 
for an example). [Editor's note: White¬ 
smiths has fixed this by offering an addi¬ 
tional Unix-compatible I/O library that 
has all of the standard C func¬ 
tions. . . . B.R.] 

These initial tests and conversions 
gave me some experience with the 
compilers I was not familiar with. I 
had used BDS C and C/80 before, but 
I wanted a uniform environment for 
the actual timing tests. I made up a 
set of identical floppy disks, which 
Text continued on page 122 


Listing 2: Prototype of the fib program, which uses recursion to compute a Fibonacci series. 
The recursion tests the compiler's handling of function calls. 

♦include "stdio.h” 

♦define NTIMES 10 /* number of times to compute Fibonacci value */ 

#define NUMBER 24 /* biggest one we can compute within 16 bits */ 


main() /* compute Fibonacci value V 

[ 

int ij 

unsigned value, fib{); 

printft M »d iterationsi ", ntihes b 

for (i - h i <- mtimesj i++) 
value - fib(NUMBERh 

printf("fibonacci{ %d) - %u.\n", NUMBER, value )i 
exit(0)j 


unsigned fib(x) /* compute Fibonacci number recursively */ 

int x; 
t 

if (x > 2) 

return {f ib{ x - l) + fib(x - 2))/ 

else 

return (lb 

) 

Listing 3: The copy program. Th is tests the compiler's buffered I/O capabilities. Listing 3a 
is the prototype; listing 3b and listing 3c are the BDS and Whitesmiths versions, respectively. 
Note that the BDS file-input and file-output functions require the programmer explicitly to 
look for and end a file with the CP/M-80 end-of-fite character (represented by CPMBOF), 
In the Whitesmiths version , note the differences from the prototype in the cpmstr, fopen, fcreate, 
pjtc, and putfmt functions . The constant values in uppercase are all defined in the standard 
header file std.h. 

<3a) 

♦include "stdio.h" 


maintargc, argv) /* copy file a byte at a time */ 

int argcj 
char *argv£J; 

{ 

int cj 

Flue "inflift, *outfilej 

if (argc < 3) 

e r r e xi t ( * us age t copy old file new f i le 14 , NULL) * 
if (Btrcmpfargv[l], argv[2]) — 0) 

errexit("File names must be different", NULL b 
if {{infile » fopen(argv[l], "r* )) — NULL) 
errexitf"Can't open", argv[i])j 
if ({ outf ile - fopenfargv[2J, "w" )) ** NULL) 
errexitf"Can 1 t create", argv[2])i 

printf( "File %s ", argv[l]b 

while ({c - getc(infile>) I- EOF) 
putc{ c, out file); 

fclose(infile); 
fclose(outfile); 

printf("copied to fcs.Nn", argv[2]); 
ex±t( Ob 

} 


errexitfSl, a2 ) /* print error message and die */ 

char *sl, *s2j 
£ 

printf(B2 -- NULL ? "%s\n" i "%s %s\n", si, s2 b 
exit(-l), 

\ 


Listing 3 continued on page 116 





More than a 
personal computer. 


It’s an accountant word 
processor and financial 
planner. Now for only 
$3,390 per user* 

No matter what business or profession you T re in, ALTOS® 
has a desktop business computer system that can improve 
your efficiency—at a price that won’t put you out of business. 

For example, a typical Altos business solution includes 
integrated software applications for accounting (including a 
self-paced, step-by-step, built-in tutorial), word processing and 
financial planning. They're ail easy to learn and use, 

\bu can also choose from hundreds of other applications for 
attorneys, dentists, doctors, insurance agents, manufacturers, 
pharmacists, realtors and many more. 

Altos systems are designed to grow as your business grows. 
You can start with a single user and add more users on the same 
system. Plus you can link hundreds together with a network. 
And when you're ready, built-in features let you add more 
storage capacity, peripherals and communications—even elec¬ 
tronic mail and appointment scheduling. 

All of our systems are backed by responsive, nationwide 
service and support through the Customer Service Division of 
TRW Inc. 

So if your business or profession demands more than a 
personal computer can deliver, talk to Altos. Cali, write or clip 
the coupon today for a free brochure and the name of your 
local Altos representative. 


□ Please tell me more about the hundreds of uses for an Altos 
desktop business computer system. 

□ My application is __ 

□ Please have an Altos representative contact me. 

Name___— Title-- 

Company___-Tfel-- 

Address_.___ 

City /State/Zip,_—- 

BT-8 

Mall to: Altos Computer Systems. Attn: Marketing Services. 

2641 Orchard Park Way. San Jose. CA 95134 

800-538-7872 (in Calif.. 800-662 6265) 

in Canada. (416) 064 -0740. 


Packed with more 
value for business 


'C ompiete five user Altos system for $3,390 per user or $ 16.950. Price appro* imate and may vary m your area Packaged system includes an Altos 586 -10 hard disk computer with the X£N tX 7U NIX * 
operating system with the Alt** "Business Command Menu interface," five terminals, and the ALTOS ACCttUNtftFfT (with the built-in ALTOS COMPUTER TUTOR). ALTOS EXECUTIVE WORD 
PROCESSOR, and ALTU5 EXECUTIVE FINANCIAL PLANNER applications Price does net Include printer, cables, installation, taxes, additional: training and maintenance. 

ALTOS Is a registered trademark of Altos Computer Systems. XENIX fa a trademaffc of Microsoft and is a microcomputer implementation of the UNTX operating system, UNIX is a trademark of 
Bel I Laboratories. -1903 Altos Computer Systems 
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Circle 112 on Inquiry card 

This New 


Arrival is... 



4 USER, 10 MB $6195 ind. SOFTWARE 


...one bundle 
of Joy! 

CONTROL/9000... 4 users. 10,20 or 
40MB, MP/M based. from $6195 
CONTROL/NET... up to 10 users, 

S'100 bus, each user has 64K fit 
Z-S0A or B. from $6749 

PLUS , . 

SELECT™ word processing $495 /h g * 

SUPERCALC™ . .. 195 1 

TABSOFT™ Accounting /jl 165 _ 

$4855 


C IF III CONTROL 

I ELECTRONICS 

“Dealers call for information 1 ' 

SuperCalc is a trademark of Sondm, Inc Seieel is a 
trademark of Sdecl Information Systems, [no 
MF/M Is a trademark ol Digital Research Cerp, 
Tahsoft ts a trademark of ETC 


707 NICOLET AVE . WINTER PARK, FL 33789 

(305) 628-3850 


Lis (mg 3 continued; 

(3b) 

#include "bd3cio,h rt 


mainfargc, argv) /* copy file a byte ,at a time */ 

int argc,* /* uses BUS library functions */ 

Char *argv[J; 

t 

char c; 

FILE infile, outfile,- 

if fargc < 3 } 

errexitf■'Usage: copy oldfile nevfile", NULL); 
if (strcmpfargv[l], argv[ 2 ]) •* O) 

errexitf"File names must be different", NULL )i 
if ( fopenfargvfl], sinfile> — ERROR) 

errexitf"Can't open", argv[13); 
if f fcreate argv[ 2 ], soutfile) — ERROR) 

errexitf"can't create", axgvf 2 ])j 

printf<"File %s ", argvflj )j 

do ( 

putefe - getcffiinfile }, soutfile); 

) while (C 1- CFMEOF); 

fclosef sinfile ) j 
fcloaef toutfile)j 

printff"copied to %s,Vn", argv[2]); 
exitfO)j 

) 


errexitfsi, S2) 
char *al, *s2 i 
[ 

printf {s2 
exitf -1 >j 

} 


(3c) 

tinclude ’’atd.h" 


mainf argc, argv) 
int arget 
char *argvf]j 
l 

int c; 

Fto infile, 

if f argc < 3) 

errexitf"Usaget copy oldfile newfile", NULL); 

if f empstrf argv[l], argvf 2 ]) — yes ) 

errexitf"File names must be different", NULL); 

if { fopenfsinfile, argvfl], READ) — NULL) 
errexitf"Can' t open", argvfl]); 

rf {fereatefSoutfile, argv[2], BWRITE) — NULL) 
errexitf"Can't create", argv[ 2 ])f 

putfmtf"File %p ", axgvf 1| } j 

while <(c - getefSinfile)) J- EOF) 
putefSoutfile, c ); 

fclosef Sinfile); 

fclosef soutfile); 

put fmtf"copied to %p.\n" r argv[ 2 ] ) t 

exitf O )i 

) 


/* copy a file a byte at a time V 
/* uses Whitesmiths library functions */ 


out file; 


/* print error message and die */ 

“ NULL ? "%s\n" t "%a %s\n", Si, 32),- 


errexitfel ( s2 ) /* print error message and die V 

char *si, * 82; 

( 

putfmtf s2 — NULL ? "%p\a" i "%p %p\n", Si, s2); 
exitf-l)* 

1 
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ACCOUNTS PAYABLE □ MAILING □ SPELLING □ COMMUNICATIONS □ REAL ESTATE □ TAXES □ STOCK MARKET □ INVENTORIES □ HEATH/ZENITH 89 8 


f APPLE □ EAGLE □ IBM, PC □ NORTHSTAR □ TRS-80 II 8" □ OSBORNE □ FRANKLIN □ STANDARD CP/M 8" 

RENT SOFTWARE 
BEFORE YOU BUY! 

from our 

SOFTWARE 

RENTAL LIBRARY 


You can now RENT the most popular software available for just 

20 - 25 %* of Manufacturers’ Retail Price 
• Eliminate the risk—rent first! 


• 100% of rental fee applies toward purchase 

• All purchases are 20% Off of Manufacturer’s 
Suggested List 


• Rentals are for 7-days (plus 3 days grace for return 
shipping) 


SPECIAL INTRODUCTORY OFFER 


There are now 2 different plans to choose from: 


Join the Game Group, $25.00 per year 
and rent as many games as you like for 
only 20-25% of Mfrs. Sugg. Retail Price* 


Minimum order, 3 game rentals 


Join the Business Group, $50.00 per 

year and rent as many business applica¬ 
tion programs as you like for only 
20-25% of Mfrs. Sugg. Retail Price?' 


REMEMBER, THESE ARE NOT DEMOS, BUT ORIGINAL 
UNRESTRICTED SOFTWARE PROGRAMS 

(complete with manuals in original manufacturers' packages) 

To Immediately Order, or for more information: 

UNITED COMPUTER CORR 10,1 Free CALL ^ " 2 ‘ 7777 

Software Rental Library 
Culver City, California 

"Plus postage and handling 


In California CALL 1- 800 992-8888 
In L.A. County CALL 1-213 823-4400 
Canadian Orders Welcome 


AMERICAN 




VfU 

EXPRESS 


wvnm 


□ EDUCATIONAL □ ACCOUNTS RECEIVABLE DWORD PROCESSORS□ DATA BASESDLANGUAGES □ GRAPHIC! 
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Xerox Service Centers. 
The personal computer 
back-up system you’ve 

been looking for. 


Unfortunately, most people find out the hard 
way that there’s one question even a personal 
computer can’t answer. 

Where can you take it for service? 

We have a suggestion. Come to one of our 



new Xerox Service Centers. We have 82 nation¬ 
wide. And we’re multiplying faster than soft¬ 
ware programs. 

Right now we’re equipped to handle 
Osborne™ Computers, Epson™ MX Series 
Printers, Pied Piper™ Computers, Morrow 
Designs Micro Decision™ Computers, Corona 
Data Systems Computers, Enter Sweet Pea™ 
Color Plotters, Cameo Electronics Winchester 
Disk Drives, Okidata Microline™ and Pace- 
mark,™ and Amdek™ products. In addition 
to a number of Xerox products like the 820 
Personal Computer and Diablo™ 

Printers. But in the future, we’ll be 
servicing even more brands of per¬ 
sonal computers and related 
items. 

Our service people have to 
undergo one of the toughest 
training programs in the 
industry. Including plenty of 


hands-on experience and intensive study of 
computer technology. 

Then we put them through the specialized 
courses on other brands. 

We’ve even provided a back-up system to 
our back-up system with a nationwide “hot line” 
to our Xerox Technical Support Centers. So in 
the unlikely event your bugaboo baffles our 
local whiz, there’s extra help close at hand. 

And we keep our parts departments well 
stocked. Which means your problem can be 
fixed a lot faster than you’d imagine. 

But one of the best things about bringing* 
your equipment to us is that you get Xerox qual¬ 
ity service at a very affordable price. 

So come in and see us. Or contact the Xerox 
Five Star Service Dealer in your area fa - more 
information. 

Because 82 new Xerox Service Centers are 
not only a nice step forward for us. They’re a 
great system for you to fall back on. 

Visa, MasterCard and American Express 
Cards accepted. 

' Pick-up and delivery available. 

Xerox Service Centers. 

Alabama: Birmingham, 167-A Citation Court, (205) 945-1280. 

Arizona: Tempe, Suite 101, 2109 S. 48th St., (602) 967-1922. 

California: Alhambra, 614 South Marengo, (213) 289- 
v 0174; Anaheim, 232 W Cerritos Ave,, (714) 776- 
i] 8143; Carson, Suite E, 20630 Leapwood, (213) 

516-6650; Chatsworth, 20802 Plummer St., 
(213) 709-0226; Sacra¬ 
mento, 4247 S. Market 
Court, (916) 920-2275; 
San Diego, Suite N, 7343 
Ronson Rd., (619) 569- 
1212; San Francisco, 
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XEROX 





Suite B, 1555 Burke Ave., (415) 821-7719; San 
Leandro, 1981 Adams, (415) 635-9300; Sunnyvale, 

#6,540 Weddell Drive, (408) 734-2540. Colorado: 

Denver, Suite 201,8200 E. Pacific Place, (303) 696- 
8966. Connecticut: Hartford, 593 Farmington Ave., 

(203) 236-2381. Delaware Area: Westchester, Pa„ 301 Wil- 
lowbrook Lane, (215)431-0533. Florida: Altamonte Springs, 

716 North Lake Blvd., (305) 830-8109; Ft. Lauderdale, #502,1500 
N. W 62nd St., (305) 491-3202; Jacksonville. Unit #4.3035 
Powers Ave., (904) 731-7218; Miami, 6908 N.W 72nd Ave., (305) 
887-2711; Tampa, Suite 6,6201 Johns Rd„ (813) 8860779. Geor¬ 
gia: Atlanta, Suite 10,2215 Perimeter Park Drive, (404) 458-1016. 
Hawaii: Honolulu, Suite 104,627 South St., (808) 526-0885. Illi¬ 
nois: Chicago, 165 N. Canal St., (312) 559-9440; Elk Grove Vil¬ 
lage, 2216 Landmeier Rd., (312) 437-3180; Lombard, 436A 
Eisenhower Lane, (312) 953- 
1113; Springfield, 2036 
S. MacArthur, (217) 

523-1007. Indiana: 

Indianapolis, 5335 
W. Minnesota St., 

(317) 241-2888. 

Iowa: Des 
Moines, 700 E. 4th 
St., (515) 282-8700. 

Kansas: Overland 
Park, 6383 WHO St, (913) 

381-9819; Wichita, 7804 E. Funston, (316)685-4731. Kentucky: 
Louisville, 10308 Bluegrass Parkway, (502)499-7224. Louisiana: 
Baton Rouge, Suite K, 10466 Airline Highway, (504) 291-5971; 
Harahan, Suite F, 550 Wholesalers Parkway, (504) 733-1201. 
Maryland: Hunt Wtlley, 100 Lakefront Drive, (301) 667-8711; 
Lanham, 9730A-I George Palmer Highway, (301) 459-3973; Rock¬ 
ville, 12288 H. Wilkens Ave., (301) 468-8870. Massachusetts: 
Braintree, 190 Forbes Rd., (617) 848-5750; Woburn, 248 W Cum¬ 
mings Park, (617) 938-0845. Michigan: Lansing, Suite 7,6810 
South Cedar, (517) 694-3350; Troy, Suite 7,1270 Rankin, (313) 
583-2935. Minnesota: Edina, 3650 Hazel ton Rd., (612) 920- 
4472. Mississippi: Jackson, 870 Foley St., (601) 948-6302. Mis¬ 
souri: St. Louis, 11984 Dorsett Rd., (314) 991-2106. Nebraska: 
Omaha, 11129 Mill Valley Rd., (402) 493-0387. New Jersey: 
Lodi, 300-1B Rt. 17, (201) 7774441; Monmouth Junction, Bldg. 1, 
248 U.S. Rt. I, (201) 329-2050; Whippany, 145 Algonquin Park¬ 
way, (201) 428-1275. New Mexico: Albuquerque, Suite D, 5659 
Kircher Blvd., (505) 344-3563. New York: Albany, Pine West 
XEROX®, 820 and Diablo® are trademarks of XEROX CORPORATION. 


Plaza One, Washington Ave Ext., (518) 869-9082; 
Cheektowaga, 198 Sugg Rd., (716) 634-2993; Ebnsford, 
5 Westchester Plaza, (914) 592-4454; Lake Success, Suite 
1-E8,3000 Marcus Ave., (516) 437-1134; Liverpool, 7150 Henry 
Clay Blvd., (315) 451-7120; New York, 405 Lexington Ave., (212) 

697- 2190; Rochester, 333 Metro Park, (716) 424-4010. North Car¬ 
olina: Charlotte, 2838 G Interstate 85 S., Carolina Centei; (704) 
399-1523; Raleigh, 5225 North Blvd., #1N. Commerce Center, 
(919) 876-1610. Ohio: Akron. 2650 S. Arlington Rd., (216) 644- 
3251; Cincinnati, 4814 Interstate Drive, (513) 874-0884; Cleveland, 
Technology Plaza, 5267 E. 98th St., (216) 5871546; Columbus, 
3711 Corporate Drive, (614) 895-3033. Oklahoma: Oklahoma 
City, 2122 South Meridian, (405) 682-5030; Tulsa, 4725A South 
Memorial Drive, (918) 665-0811. Oregon: Tigard, 10110 S.W 
Nimbus Ave., B-9, (503)684-1152. Pennsylvania: Harrisburg, 

806 S. 29th St, (717) 564-2602; King of Prussia, Suite C, 1006 
W 8th Ave., (215) 3374486; Philadelphia, Suite H&l, 9140 
Academy Rd., (215) 331-0999 ^Pittsburgh, 601 Holiday 
Drive, (412) 921-8202. Tennessee: Memphis, Suite 
143,1835 Nonconnah Blvd., (901) 346-2211; 

Nashville, 1854 Aiiiane Drive, (615) 883- 
5102. Texas: Austin, #112,7950 Ander¬ 
son Square, (512) 451-6263; Dallas, Suite 
104,1625 W Mockingbird Lane, (214) 630- 
6647; Fort Worth, 3273 Crabtree St., (817) 626- 
8243; Houston, Suite 220,7280 Wynnwood, (713) 

862-1784; Houston, 3642 Westchase Drive, (713) 789- 
3070; San Antonio, Suite 112,2411 Northeast Loop 410, 

(512) 655-0085. Utah: Salt 
Lake City, 3697 W1987 
S., (801) 973-7316. Vir¬ 
ginia: Fairfax, 2731B 
Prosperity Ave., (703) 

698- 7477; Richmond, 
mi W Broad St, (804) 

7470275; Virginia Beach, 

1448 Air Rail Ave., (804) 

464-4752. Washington: 

Renton, 266 S.W 43rd St„ 

(206) 251-9155. West 
Virginia: Charleston, 

523 Central Ave., (304) 

342-8015. Wisconsin: 

New Berlin, 2995 South 
Moreland, (414) 784-3690. 
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lb all reps; Price changes on follow 
ing items effective immediately: 
No. 10-111 A, 10-114 A; 10-AL. 


Tike that. bud. (And retaliate fast. 

I know phone rates are low now, 
but game’s cutting into sack time.) 


Hank; Here's the report you’ve been 
waiting for. Hope you put your system 
on automatic and didn't wait up. 


Your computer's telephone. 




Klimiiill %nj 


Wouldn't it be great if, somehow, you Hi 
could connect your computer to your 
accountant’s, down the street? lb the 
IBM** PC at the branch office, upstate? 
Or to your favorite chess challenger, 
across country? 



With a telecomputing system by 
Hayes, you can. 

Quickly. Easily. And for the price of 
a phone call. 

Hayes Smartmodem. Think of it as 
your computer’s telephone. Hayes 
Smartmodem 300, and the faster 
Smartmodem 1200, work with any 
computer with an RS-232 I/O port. 
They allow you to communicate, 


over ordinary phone lines, all 
across America. 

But any modem will send and 
receive data, 

Smartmodems also dial, answer 
and disconnect calls. Automatically. 
Without going through the telephone 
receiver, making them far superior 
to acoustic coupler modems. 

Choose your speed; choose your 
price. The lower-priced Smartmodem 
300 is ideal for local data swaps 
and communicates at 300 bps. 
For longer distance and larger 
volumes. Smartmodem 1200 
communicates at 1200 bps or up 
to 300 bps. with a built-in selector 
that automatically detects trans¬ 
mission speeds. 

Both work with rotary dials 
Ibuch-Tbne* and key-set 
systems; connect to most 
timesharing systems; and 
feature an audio speaker. 

Either Smartmodem is a perfect 
match for many different computers 
And if you have an IBM PC, Hayes 
also provides the perfect communi¬ 
cations software. 


Special 

5 ) Hay 


Smartcom IIP 1 We spent a lot of time 
developing our software, so you can 
spend less time using it. Smartcom II 
prompts you in the simple steps requirec 
to create, send, receive, display, list, 
name and re-name files. It even receives 
data completely unattended-especially 
helpful when you're sending work from 
home to office, or vice versa. 

And if you need it, there’s always 
"help: 1 One of several special functions 
assigned to IBM function keys, this 
feature explains prompts, messages, 
etc. to make communicating extra easy. 

With Smartcom II, it is, The program 
remembers communication parameters 
for 26 different remote systems. Just 
punch a key. you’re all set, 

You can treat dial-up and log-on 
sequences the same way. In fact, Smart¬ 
com II comes with codes already set up 
for four popular information services, 
COMPU SERVE®DIALOG'S KNOWLEDG: 
INDEX™ DOW JONES NEWS/RETRIEVA 
SERVICE, and THE SOURCE™ AMERICA’ 
INFORMATION UTILITY.™ Procedures 
for obtaining an account with each of the 
services are included in the Smartcom II 
manual. But that's not all. 

Special offers for Smartcom 11 

ownersl Dow Jones 
News/Retrieval 
Service has a special 
introductory offer for 
Smartcom II owners. By calling a toll- 
free number, they receive a free 
password and one free hour of service 
anytime after 6:01 p,m., local time. 

You'll also be entitled to a valuable 
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Welcome to TELEMAILI Your last access 
was Tuesday, Jan. 4,198? 11:07 a.m. 
CHECK these bulletin boards: 
TELEMAIL...TELESOFT... 



subscription offer for THE SOURCE. 
Smartcom II owners who subscribe to 
THE SOURCE will receive one free 
hour of daytime service. 

Like all our products, Smartcom II 
and both Hayes Smartrnodems are 
backed by excellent 


documentation and full support from 
us to your dealer 
So see him today. Break out of 
isolation. Get a telephone for your 
desktop computer. 

Hayes Microcomputer Products, Inc., 
5923 Peachtree Industrial Blvd, 
Norcross, GA 30092.404/449-879L 


Smaitcotn II is a trademark of Hayes Microcomputer 
Products, Inc 

"TM American Telephone and Tfckgraph 
■ *IBM is a registered trademark ot International Business 
Machines, Coip. 

fi iQRt Flaws Microcomputer Products, Inc. 

Sold only In the U.S.A. ’ 

COMPUSERVE INFORMATION SERVICE is a registered 
trademark of CompuServe, Incorporated an H & ft Block 
Company. 

KNOWLEDGE INDEX is a service mark of DIALOG 
Information Services. Inc 

DOW JONES NEWSfRETRIEVAL is a registered trademark of 
Dow Jones & Company, Inc 

THE SOURCE and AMERICA'S INFORMATION UTILITY are 
service marks of Source THecomputiiig- a subsidiary of The 
Reader's Digest Association. Inc 


Listing 4: The prototype sort program tests each compiler's handling of pointers. 


quicfc(lo, hi, base) /* quicksort */ 
int lo # hi; 
char *base[); 

< 

int i g j; 

char *pivot, *temp; 

if (lo « hi) { 

for (i - lo, j - hi, pivot - base[hi]; i « j; ) { 

while (i < j CC strcmp(base[i], pivot) <« 0) 
i-H-i 

while (j > i && strcmp(base[ j ], pivot) >« O) 
3—I 

if (i « 3 ) I 

temp - base[ i ]; 
basefi] - base[j]j 
basefj] - temp j 

l 

} 

temp - base[i]; 
base[i] - base[hi]j 
base[hi] - temp; 
quick(lo, i - 1* base); 
quicfc(i + 1, hi, base); 


/* get a line of up to n characters into s */ 


c, ii 

for (i - 0; n > 0; n—, 1++) 

if Cfc - getchar< ) > — EOF j | c — »\n* ) 
break; 

else 

s[i] - c; 


s[i] - 1 \0'; 
return (i); 

} 


*include 

"stdio.h 

L* 



tdefine 

MAX 

1001 

/* 

maximum number of entries */ 

idefine 

MAXLINE 

135 

/* 

longest line expected */ 

#de fine 

NTIMES 

10 

/* 

number of times to sort entries 

main( ) 



/* 

sort lines in memory */ 


i 

int 1, 3, n, length; 

char buf[HAXLINEJ, *sort[MAX], *unsorted[MAX], *alloc(); 

for (n - O; n < MAX; n++) 

if ((length - getlnfbuf, MAXLINE)) -- O) { 
n —; 
break; 

> 

else if ((unsortedfnj - alloc(length + l)) — NULL) { 
printf("Sorti not enough room\n”)| 
exit(-1); 

> 

else 

strcpy( unsorted[n], buf); 

printf("*d iterationsi ", ntimes); 

for (i - 1 ] i <• NTIMES; i++) ( 
for (j - o; 3 <" n; 1++) 

eort[j] - unsorted[3]j 
quick(0, n, sort); 

} 

printf("%d entries.\n " t n + I); 
exit{O )t 

) 


) 

) 


getln(s, n) 
char s[]j 
int n; 

C 

int 


Clrcla 101 on Inquiry card. 
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Program: primes (see listing 1) 


Compiler 

Execution 

Factor 

Execution 

Time 

(Seconds)* 

Compilation 

Factor 

Compilation 
Time (Seconds)* 

Bytes 

Whitesmiths 

TOO 

60 

12.82 

423 

15744 

C/80 

1.05 

63 

4.18 

138 

3584 

Aztec 

1.30 

78 

4.39 

145 

9166 

BDS 

1.43 

86 

TOO 

33 

3812 

Telecon 

1,45 

87 

12.61 

416 

5443 


Program: fib (see listing 2) 


Compiler 

Execution 

Factor 

Execution 
Time (Seconds) 

Compilation 

Factor 

Compilation 
Time (Seconds) 

Bytes 

Whitesmiths 

TOO 

153 

12.59 

403 

15616 

Telecon 

1.10 

169 

12.59 

403 

5245 

C/80 

1.12 

171 

4.16 

133 

3217 

BDS 

132 

202 

TOO 

32 

6159 

Aztec 

T55 

237 

4.16 

133 

8974 


Program: copy (see listings 3a-3c) 


Compiler 

Execution 

Factor 

Execution 
Time (Seconds) 

Compilation 

Factor 

Compilation 
Tim© (Seconds) 

Bytes 

BDS 

TOO 

144 

TOO 

41 

6159 

Aztec 

T07 

154 

4.05 

166 

11482 

C/80 

2.47 

356 

3.56 

146 

3840 

Whitesmiths 

2,86 

412 

11,80 

484 

18560 

Telecon 

3.85 

554 

10,29 

422 

5574 


Table 2: Resw/fs of the benchmark tests. The tests were run on a "generic" S-1D0 system 
using a Z80 processor at 4 MHz , with 484K-byte double-density floppy disks. The relative 
execution speeds provide a valid comparison of the compilers' capabilities. 


Text continued from page 114: 
contained various utilities as well as 
test data for the copy and sort pro¬ 
grams. This minimized variations in 
disk-access time during testing. 

The test file for copy was 1000 lines 
of text—80K bytes in all. To get test 
data for the sort program, I created a 
file containing the first 1000 words of 
an earlier article I had written for 
BYTE. The words were placed in the 
file in the order they appeared in the 
article, each on a separate line. Final¬ 
ly, I reserved a disk for each compiler 
and copied onto it only those pro¬ 
grams and files that were necessary 
for compilation of the test programs. 

I compiled the test programs using 
a CP/M-80 SUBMIT script, which en¬ 
abled me to automate the various 
commands that made up each com¬ 
pilation. Once again, my goal was 
uniformity. By letting the SUBMIT 
file control compilation, I eliminated 
any variation that might have been 
caused by changes in the speed of 
typing in commands by hand. 

All timing measurements were 
made with a Hayes serial clock that 
was connected to the computer. 
The SUBMIT script used to compile 
the programs read the clock at the 
beginning and end of each compila¬ 
tion. Similarly, I used a 
multiple-command line under 
Microshell to read the time just 
before and after each program was 
executed. I performed each of the 
tests several times with each of the 
compilers. The variation in time—for 
either compilation or execution— 
never exceeded 1 second. 

The Telecon compiler partially de¬ 
feated my attempts at standardiza¬ 
tion. It takes two steps to invoke any 
Telecon program, including the com¬ 
piler. The extra step is required by the 
Telecon "shell," a command inter¬ 
preter that is made a part of every 
compiled program. 

When you type the name of a pro¬ 
gram compiled under Telecon, 
CP/M-80 loads the program into 
memory, but instead of executing im¬ 
mediately, the program waits until 
you enter optional parameters to the 
shell. Even if the program doesn't re¬ 
quire any optional parameters, you 
still have to enter an extra carriage 
return before it starts to run. 


I used a stopwatch to time the first 
part of the Telecon compilations (the 
compiler proper) and my usual 
method with the Hayes serial clock 
for the rest (assembly and loading), 
The execution times for the Telecon 
programs were obtained in the same 
way as those for the programs 
created with the other compilers, but 
I had to enter the command-line 
arguments or the extra carriage re¬ 
turns by hand. Strictly speaking, the 
Telecon timings are not directly com¬ 
parable to those of the other com¬ 
pilers. 

The Results 

I started this experiment hoping to 
find the best of the 8080 C compilers, 
if not a perfect one. I came away from 


it impressed by the necessity of ac¬ 
cepting trade-offs. The results of my 
tests are summarized in table 2. All 
the tests were performed on a Heath 
H8, using a Heath H47 disk drive 
with approximately 1.2-megabyte 
capacity and a Z80 processor running 
at 2 MHz. (Note that most Z80-based 
machines run at twice that speed, so 
for the processor-intensive pro¬ 
grams—primes, fib, and sort—my tests 
took roughly twice as long as they 
would have on a computer with a 
4-MHz clock.) 

I must emphasize the relative 
nature of the test results: A program 
that takes 1 second on this computer 
system does not necessarily require 
1 second on systems with different 
processor speeds or those with disk 
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Program: sort (see listing 4) 


Compiler 

Execution 

Factor 

Execution 
Time (Seconds) 

Compilation 

Factor 

Compilation 
Time (Seconds) 

Bytes 

Aztec 

too 

129 

536 

209 

11796 

Whitesmiths 

136 

175 

14.67 

572 

18304 

C/80 

194 

250 

4.28 

167 

4259 

BDS 

Telecon 

2.31 

298 

100 

39 

5631 


** Could not compile program 


String-Length Test (see listing 5a) 


Compiler 

Execution 

Factor 

Execution 

Time 

(Seconds)* 

Whitesmiths 

100 

138 

Aztec 

125 

172 

BDS 

143 

197 

Tefecon 

2,04 

282 

C/80 

2.59 

357 


With Register Variable (see listing 5b) 


Compiler 

Execution 

Factor 

Execution 
Time (Seconds) 

Improvement 

Aztec 

1.00 

72 

58% 

Whitesmiths 

122 

88 

36% 

C/80 

2,65 

191 

46% 

BDS 

2,74 

197 

0 

Telecon 

3.92 

262 

0 


drives having different access times 
from the drives used here. It is more 
useful to compare the compilation 
factors or execution factors listed for 
each compiler. 

These factors are a measure of how 
each compiler performed with 
respect to the others. The compiler 
that produced the fastest time in each 
category has a factor of 1.00. All the 
other scores are proportionally 
higher. So if compiler x produced a 
program that took half again as long 
to run as the leader, its execution, fac¬ 
tor would be 1.50. 

Whitesmiths C produced the fast¬ 
est code in two of the four test pro¬ 
grams, primes and fib. Aztec C was 
substantially faster than the others in 
the sort program. Aztec C and BDS 


C, with their 1024-byte buffers, were 
the fastest in copying files. An inter¬ 
esting result was that C/80, which 
uses only a 256-byte buffer—half the 
size used by Whitesmiths C—beat 
Whitesmiths C in the copy test. 

You can compile a program with 
the BDS compiler much more rapid¬ 
ly than with any of the others. It com¬ 
piled and linked the test programs in 
about one-quarter of the time re¬ 
quired by the next-fastest compiler. 
The C/80 programs were always the 
shortest And. as T have noted. Aztec 
was the only compiler that accepted 
all the test programs without change. 
In the 8-bit world, at least, the Ker- 
nighan and Ritchie standard is some¬ 
thing less than standard. 

While I had to introduce quite a 


few minor variations to get the test 
programs to work with each of the 
compilers, they all turned out to be 
fairly similar to their prototypes. 
That's what I wanted. It would have 
been possible to speed up some of 
the programs or to squeeze a few 
bytes out of them by using program¬ 
ming tricks to optimize the code for 
each particular compiler; but then 
the basis for comparison would be 
lost. 

One "trick" is common to several 
of the compilers, however: the use of 
register variables. A register variable 
is kept in a machine register when¬ 
ever possible. That means it can be 
accessed or changed somewhat more 
quickly than other automatic vari¬ 
ables. 

Of course, only a limited number 
of registers are available in any cen¬ 
tral processor. That is particularly 
true of the 8-bit processors for which 
these compilers produce their code. 
Excess register declarations are sim¬ 
ply ignored. 

I wanted to see how useful register 
variables might be with each of the 
compilers. To find out, I wrote a pro¬ 
gram that repetitively calculated the 
length of a string, I tested the string- 
length function with and without a 
register variable (see listings 5a and 
5b; the results appear in table 2). 

Note that the BDS and Telecon 
compilers do not appear to support 
register variables in any form. C/80, 
on the other hand, allows an un¬ 
limited number. They are obviously 
not stored in machine registers, but 
rather in absolute memory locations, 
presumably where they can be ac¬ 
cessed by the 8080's LHLD and 
SHLD load instructions. 

The Aztec C Compiler 

The Aztec compiler is a single pro¬ 
gram that produces an assembly-lan¬ 
guage output file. This is then as¬ 
sembled with a supplied relocating 
assembler and linked with the stan¬ 
dard library routines, along with any 
other precompiled modules the user 
may have created, using a linking 
loader that also comes with the pack¬ 
age. A separate library utility is pro¬ 
vided to manipulate compiled pro¬ 
gram modules, such as the standard 
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Listing 5: Two versions of this string-measuring program test the speed of the compilers' 
code with (5a) and without (5b) register variables, 

<5a) 

# inc 1 ude ' h s td io. h " 

•define NTIMES 25000 

•define 5 "How is the time for ail good men to come to the aid of the parity." 


mjain( ) /* repeatedly measure length of string */ 

t 

int i; 

for (i » 1) i <- NT!WES; i++) 
strlng{ S if 

ej£it( 0 ) t 
i 


etrlng(B) /* return length of string^/ 

char * s 

£ 

char *pj 

for (p ** s; *s I* ‘VO 1 ; s+t) 

J 

return (s - p>; 

j 

(5b) 

•include "stdio.h" 

• define NTT ME S 25000 

•define S "Now is the time fox all good men to come to the aid of the parity. 11 

main() /* repeatedly measure length of string, register version */ 

£ 

int if 

for (i - 1; i <- NTIMESj i++ > 
strlng(S); 

ejext< 0 ); 

I 


strlng(s> /* return length of string */ 

register char 
f 

char "p,- 


for (p “ S; *s 1= 1 V0 p f S++) 
I 

return (s — p); 

} 


I/O library. The compiler can also 
generate code for the Microsoft M80 
macroassembler and L80 linker. A 
second library of functions in Micro¬ 
soft relocatable object format is sup¬ 
plied with the package, 

A separate compiler produces Z80 
code, I tried it out on the test pro¬ 
grams used for this review. The code 
it generated was not significantly 
faster and only slightly tighter than 
that produced by the 8080 compiler. 
(The test results reflect the standard 
8080 compiler.) 


The Aztec compiler meets the full 
Kemighan and Ritchie standard. Ac¬ 
tually, Aztec does not support bit 
fields—a redundant feature of the 
language—but it usually should be 
possible to move C source code from 
a Unix system to a CP/M-80 system 
and compile it without change. 

The Aztec compiler was not the 
quickest of the lot. I didn't find it par¬ 
ticularly easy to use. It did not gen¬ 
erate the fastest code, nor the short¬ 
est, But then, it did not perform bad¬ 
ly in any of these areas either. In 


other words, it is a solid, professional 
piece of software that—not incident¬ 
ally—can compile standard C source 
files. 

One of the few features that did 
bother me was a dynamic storage- 
allocation function in the library that 
is nonstandard. A standard one is in¬ 
cluded with the package, but I had 
to add it to the library myself, 

I found the library manager, by the 
way, to be serviceable but rather awk¬ 
ward. It allows the replacement only 
of separately compiled "modules," 
rather than individual functions, 
which would be more flexible. And 
the manual section on the librarian 
is written in complex, breathless 
prose that I found difficult to follow. 

The link phase of the Aztec com¬ 
pilation process is the only one that 
I found annoyingly slow. The com¬ 
piler and supplied assembler move 
along quite nicely, and then the 
whole process turns sluggish at link 
time. It is necessary to look up error 
diagnostics in a table. That's a 
nuisance. It would be much easier if 
the diagnostics were written directly 
to the console. 

I found one minor bug. The com¬ 
piler would not accept an initializa¬ 
tion in the form: 

char *p = “literal string” 

which is a common C idiom. 

The Aztec manual is quite usable, 
but it lacks, and needs, an index. 

The BDS C Compiler 

The BDS C compiler is composed 
of two programs. One handles the 
standard C preprocessor functions 
and parses the source code. The sec¬ 
ond program generates machine 
code in a relocatable format. During 
compilation, the first program in¬ 
vokes the second automatically with¬ 
out creating any intermediate object 
files, which is one reason why the 
BDS compiler works so quickly. 

Another reason is that the compiler 
reads the entire source program into 
the computer's main memory instead 
of passing it through a "window," or 
small block of memory, (This does 
not impose a limit on final program 
size because various modules can be 
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This Programming professional deserves a 
lot more from his personal computer. 


He's earned it. As a seasoned professional, 
he’s learned to master some of the world's 
most advanced programming tools. Tools 
specially designed to meet the everyday 
demands of programming experts. 

But as the owner of a personal com¬ 
puter, he’s come to expect less. Less 
phis 


erformance. Less sophistication. And less 


performai 

flexibility. 


work. By mimicking features found in 


standard SPF software, micro/SPF™ 
provides all the sophisticated utilities pro¬ 
gramming professionals expect. 


Programming exp 
advantage ofskilk 
years perfecting. 


erts can take 
s they’ve spent 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF M development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy 
You Luuldii’l take it seriously. 


But today there s micro/SPF™ a solution 
to elementary program editing tools now 
offered with most micro-computers. 

With micro/SPF™ you get the same 
procedures and commands experienced 
programmers are accustomed to using at 
nx F 


Now, for the first time, mainframe soft- 
tvare is available for personal computers. 
SPF screens are fully reproduced in logical 
sequence and each screen is formatted 
identical to those found in the SPF system. 

In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
pftjgramrners are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work with 
state-of-the-art tools, not toys. Find out 
how micro/SPF M can help you do work- 
compatible programming on your 
personal computer today! 
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At a Glance 




Name 

Aztec C Compiler 

BDS C Compiler 

C/80 C Compiler 

Type 

C compiler and utilities for 

CP/M-80 

C compiler and utilities for 

CP/M-80 

C compiler and utilities for 

CP/M-80 

Version 

I.05G 

1.5 

2,0 

Manufacturer 

Manx Software Systems 

POB 55 

Shrewsbury, NJ 077Of 

B. D. Software 

POB 9 

Brighton, MA 02135 

The Software Toolworks 

14478 Gforietra Dr. 

Sherman Oaks, CA 91423 

Price 

ST99 

$150 

S4995 

Computer needed 

a08OfamiJy microcomputer with 
floppy- or hard-disk mass storage 
and at least 56K bytes of main 
memory 

8080-family microcomputer with 
floppy- or hard-disk mass storage 
and at least 4QK bytes of main 
memory 

8080-family microcomputer with 
floppy- or hard-disk mass storage 
and at least 48k bytes of main 
memory 

Documentation 

86-page Joose-reaf manual 

185-page loose-leaf manual 

35-page loose-leaf manual 

Audience 

Systems and application software 
developers 

Systems and application software 
developers, hobbyists 

Systems and application software 
developers, hobbyists 


compiled separately and linked 
together.) Still another reason for the 
remarkable speed of the BDS com¬ 
piler is that there is no assembly-lan¬ 
guage phase: the code produced by 
the compiler is ready to be linked 
with the BDS linker. 

A library utility is supplied to 
manipulate the relocatable object 
modules produced by the compiler. 
These are not compatible with the 
commonly used Microsoft relocatable 
format, and the BDS compiler 
doesn't have an option for generating 
Microsoft-format code. A symbolic 
debugging program is included with 
the BDS package sold by some dis¬ 
tributors. If it is not included, it is 
available from a users group at a low 
cost. 

The BDS compiler makes no claim 
to accepting Kernighan and Ritchie 
standard code. There are a number 
of variations from the standard that 
are well documented in the manual. 
These are mostly restrictions of one 
kind or another. So BDS code, per se, 
should normally compile under 
Unix, 

Unfortunately, the buffered file I/O 
functions supplied with the BDS lib¬ 
rary are not standard. In some cases, 
they appear to be designed for 
greater efficiency or ease of im¬ 
plementation under CP/M-80. In 
other cases, the changes serve no ap¬ 


parent purpose except to limit port¬ 
ability between standard C code and 
BDS C. 

The code generated by the BDS 
compiler was somewhat slower than 
average, although the object pro¬ 
grams were relatively compact. BDS 
C programs can often be speeded up 
considerably by intelligent use of the 
preprocessor and by recoding some 
of the library functions into assem¬ 
bler. I know of at least one package 
of BDS C assembly-language func¬ 
tions that is available from a number 
of CP/M computerized bulletin-board 
systems around the country. 

A considerable amount of other 
BDS C source code exists in the pub¬ 
lic domain—everything from games 
to quite sophisticated system utili¬ 
ties—and there is a national users 
group to help distribute it. This stock¬ 
pile of public-domain software exists 
because BDS C was the first C com¬ 
piler to become available for 
CP/M-80. 

What distinguishes the BDS com¬ 
piler, aside from the fact that it has 
been on the market longer than the 
others, is its ease of use. The entire 
package is a programmer's delight. 
It's not just their speed that sets the 
programs in this package apart. They 
are clean and comfortable and in¬ 
tuitive. The source code for the lib¬ 
rary and run-time routines is com¬ 


plete and well documented. A larger- 
th an-average number of utilities and 
sample programs is included with 
the package. The BDS manual is 
lucidly written and includes a good 
deal of technical information about 
the generated code. 

The C/80 C Compiler 

The C/80 compiler is a single pro¬ 
gram that produces assembly-lan¬ 
guage code. The compiler output is 
not compatible with CP/M-SO's ASM 
assembler; but an absolute assembler 
that produces executable machine 
code (not relocatable) comes with the 
package. Standard library routines 
are supplied in assembly language 
and are automatically included in 
every C/80 assembly, C/80 has an op¬ 
tion to generate assembly-language 
code in Microsoft format, and a sec¬ 
ond library is supplied as a Microsoft- 
compatible, relocatable object file. 

The C/80 compiler was bom as a re¬ 
vision of the public-domain C com¬ 
piler that was published by Ron Cain 
in Dr DoWs Journal back in May 1980 
("A Small C Compiler for the 8G8Q's"). 
C/80 has grown far beyond its public- 
domain origins, however, and now 
supports a sizable subset of the Ker¬ 
nighan and Ritchie language. Like 
the BDS C compiler, C/80 is not a 
complete implementation. The I/O 
library in particular leaves something 
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MAXI PROGRAMMING 
FOR MICRO-COMPUTERS 


Let ALCOR Language Systems 
transform You Into a 
Professional Programmer 


ALCOR languages can guide you step- 
by-step from novice programmer to a 
seasoned professional. All of our sys¬ 
tems are easy to use and share a clean, 
simple interface. In fact, all systems 
require only two commands to com* 
pile and execute a program! 

Are You Tired Of Struggling 
With The Documentation? 

No longer will you have to finable 
through poorly written manuals filled 
with a peculiar dialect of programese. 
Each of our languages come with a com¬ 
plete and well organized documentation 
set that includes a special language tuto¬ 
rial for new programmers. 

Never again will you have to 
figure out whether a problem 
is a language bug or a 
programming error. 

For reliability, all ALCOR language com¬ 
pilers utilize state-of-the-art design tech¬ 
niques, The result is unequaled 
reliability and performance* 

Mainframe power and 
sophistication on micro 
dbmputers. 

Are you tired of being told that the other 
language is a subset of the real thing? 

All ALCOR language systems are com¬ 
plete language implementations with all 


of the features expected in professional 
programming environments. 

Compatibility is a reality, not 
an advertising gimmick. 

All ALCOR languages were designed by 
our own highly trained and professional 
staff of programmers* Not borrowed or 
copied, but exclusively created by us so 
that you can develop libraries of rou¬ 
tines in any language that are callable 
from any other language, 

ALCOR language systems 
run on a wide range of 
computer <uiu operating 
system combinations. 

Professional programmers know that the 
portability of a program is a crucial fac¬ 
tor in applications. Rewriting applica¬ 
tions every time you change computers 
is a waste of your valuable time and 
unnecessary with ALCOR languages. 


If you want to develop 
quality software, do it with 
the quality language system 
from ALCOR, 

MULTI-BASIC —A revolutionary 
approach to compiler design. MULTI- 
MS/C is the first language system to 
solve the BASIC compatibility problem. 
Not only does it support pm r erful fea¬ 
tures such as recursion , it compiles both 
MBASIC and CBASICprograms! 

C—ALCOR C is the perfect tool for sys¬ 
tems programmers, It is a complete C 
implementation as described in the 
Kemtgan and Ritchie book "The C Pro¬ 
gramming Language” 

PASCAL —A powerful Jensen and 
IVirrh standard Pascal that is packed 
with the features necessary for serious 
program development such as random 
access files, dynamic strings and sepa¬ 
rate compilation . 

These language systems are now 
available for most Z-80 based micro¬ 
computers with CP/M or TRSDOS 
compatible operating systems, 8086 
and 68000 versions soon. 

Yours for the asking! 

W 0 Yes! Please rash via return mail 
I your information package describing 
these new languages now available, 

□ Pascal 

□ Multi-Basic 

□ C Language. 

Name_ 


Address. 


State. 


L I 

FREE information-packed brochure. 

Call or write today to: 


_ 

800 W, Garland Avenue* Suite 204 
Garland* TX 75040 
lblephone: (214) W-iaib 

DeiJer, Distributor ami OEM Inquiries Invited, 


TRJMp ewd mams ere FTOiiemurfct ofTbtidy Cmpcrrarifsn, CP M and 
CHASK? art trade maria of J^ifitaF fttseurtfi. jWMSJC a d Budejiiarfc of 
hUCTQKfi. 

C J 9 SJ, Otriind, few* 


Circle 16 on Inquiry card. 
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Apple® II, lie 
5 megabyte 
Removable 
HARD_DISK™ 

*1,295 

HARD_DISK is 
designed for fast access 
to large data files. 

The Removable 
HARD_DISK PAC™ 
can even replace floppy 
diskettes as a very 
reliable backup media 
and eliminate the need 
to add floppy disk 
drives. 

One Year Warranty 

205 - 871-0987 

Digital Electronics Systems 
107 Euclid Avenue 
Mountain Brook, AL 35213 

HARD- DISK. PAC »re (r*&nuAl of Digital Flee ironic 

SptlCmi, flKTr 

Apple 1J, He i* ■ [nulerturk of Apple Computer, Inc, 


At a Glance 



Name 

Telecon C Compiler 

Whitesmiths C Compiler 

Type 

C compiler and utilities for 
CP/M-80 

C compiler and utilities for 
CP/M-80 

Version 

2.7 

2.1 

Manufacturer 

Telecon Systems 

1155 Meridian Ave. r Suite 218 

San Jose. CA 95125 

Whitesmiths Ltd. 

97 Lowell Rd. 

Concord, MA 03742 

Price 

S 200 

$750 

Computer needed 

8080-fa mi Jy microcomputer with 
floppy- or hard-disk mass 
storage and at feast 48K bytes 
of main memory 

8080-famliy microcomputer 
with floppy- or hard-disk mass 
storage and at least 6QK bytes 
of main memory 

Documentation 

16-page loose-leaf manual 

loose-leaf manual of more than 
300 pages 

Audience 

Hobbyists 

Systems and application soft¬ 
ware developers 


to be desired. But given the $50 sales 
price, you would have to be crazy to 
complain. 

Its limitations notwithstanding, 
C/80 is not a toy compiler. The code 
it generated for the test programs was 
reasonably fast and the most compact 
produced by any of the compilers 
that I tested. C/80 is obviously 
capable of doing serious production 
work. Walt Bilofsky's Software Tool- 
works, which sells C/80, also markets 
several products that were compiled 
with it. 

C/80 writes object files in 256-byte 
chunks, so there was sometimes a 
discrepancy between the size of the 
object code as reported by the com¬ 
piler and the number of 128-byte 
CP/M-80 sectors that were actually 
written to disk. (My statistics reflect 
the latter.) 

The C/80 package includes a very 
valuable development tool: a profiler, 
a program to measure which parts of 
the code a program spends the most 
time executing. Unfortunately, it is of 
limited utility to those without 
Heath/Zenith computers because it 
uses a clock counter maintained by 
the Heath system software. A trace 
program is also included. It provides 
a list of each function call and return 
in the executing object program. The 


C/80 manual is short but well 
organized and well written. 

The Telecon C Compiler 

The Telecon C compiler, also a 
single program, produces code for 
the standard CP/M-80 absolute as¬ 
sembler, ASM. Library routines are 
incorporated into the compiler out¬ 
put from an assembly-language file 
that is supplied with the package. 
The manual states that the compiler 
is capable of producing code for a re¬ 
locating assembler but gives no hint 
about the format or what additional 
programs are required to assemble it. 
The compiler produced serviceable 
code that ran a bit slower than 
average but was relatively short. 

The Telecon library is nonstandard 
and incomplete. There is no dynamic 
storage-allocation function, for exam¬ 
ple, so I could not compile the sort 
program. As noted earlier, I found 
one bug: the compiler won't accept 
array subscripts that involve the addi¬ 
tion of constants. 

The Telecon shell, a command in¬ 
terpreter that is included in every 
compiled program, makes this com¬ 
piler rather different from the* rest. 
Telecon programs do not execute in 
the normal manner. After you invoke 
them, you are required to type in op- 
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How csui your 1 i iicrocoi 1 iputcr talk 
to an IBM mainframe? 

CLEO. 





Standard Features-CLEO 3270 

• Bisynchronous 3276-2 protocol to 9600 baud 

• SDLC 3271-12 and 3275-12 protocol 

• Up to eight line cluster activity 

• Selectable control unit address 

• User install program for various CRTs 

• 3278 emulation for ASCJ1 CRTs 

• Available for CP/NP, MP/M™. MsDOS™ TurboDGS' 
and Xenix", 

• Coded in C language 

• 3276-12 protocol, coming soon 

Standard Features-CLEO 3780 

• Point-to-point and multipoint communications 

• Available for CP /hV\ MP/M™, MsDOS™, TurboDOS* 
and Xenix™, 

• Supports transparent mode 

• Coded in C language 


CP/M is a Trademark of Digital Research, Inc. . TurboDOS is a Trademark or Software 2QQQ. Inc. 
MP/M Is a Trademark of Digital Research. Inc, Unix is a Trademark of Sell Labs 


t i n n TruHiaTT-i-ii-l*' nrF MI.HirWSrtF'k I nr 


The comm unications featu res of the CLEO-3270 Software 
package allows your microprocessor to emulate a cluster 
of IBM terminal devices. 


You don’t even need to change software on your main¬ 
frame computer, because for all it knows, it’s communi¬ 
cating with a 3271-12, 3275-12, or 3276-XX cluster. And 
the program will accommodate up to 8 terminals. 


The CLEO software provides the cluster emulation and 
makes the ASCII devices look like an IBM 3278 CRT and 
3287 printer. 


If your IBM mainframe doesn't support remote 3270 clus¬ 
ters, you need remote batch communications. CLE0-3780 
Software is your answer. 


For full details contact Phone 1. Inc., 461 North Mulford 
Road, Rockford, IL 61107; phone (815) 397-811C. 





















tional aiguments that would normal¬ 
ly be placed on the CP/M-80 com¬ 
mand line. Even if the program 
doesn't require any arguments, it still 
needs a carriage return before it starts 
to run. 

It is possible to work around this 
to some extent by using the CP/M-80 
XSUB facility or a Microshell com¬ 
mand file. But the compiler would be 
much more useful, in my opinion, if 
the shell feature were optional or 
were left out altogether. The Telecon 
manual is poorly written, badly 
organized, and incomplete. 

Whitesmiths C Compiler 

The Whitesmiths C compiler is 
supplied as three separate pro¬ 
grams—a preprocessor, a parser, and 
a code generator—each of which pro¬ 
duces intermediate files. The output 
of the code generator is assembly-lan¬ 
guage code for Whitesmiths propri¬ 
etary A-Natural assembler, an inter¬ 
esting program in itself, which per¬ 
mits assembly-language program¬ 
ming in a notation that is somewhat 


more intuitive and high level than 
standard assembly-language mne¬ 
monics and syntax. 

A linker is supplied to combine the 
output of the assembler with the 
standard library. The relocatable out¬ 
put of the Whitesmiths assembler is 
not Microsoft-compatible. A separate 
program is included for library ma¬ 
nipulation. 

The Whitesmiths compiler gener¬ 
ated code that was fast but long. The 
manual describes some tricks to re¬ 
duce the size somewhat. For exam¬ 
ple, the run-time support for redirec¬ 
tion of input and output can be re¬ 
moved. But even so, the Whitesmiths 
programs would be relatively big. 

It takes five separate programs to 
compile, assemble, and link a White¬ 
smiths source file: the preprocessor, 
the two-compiler stages, the A- 
Natural assembler, and the linker. 
That is a slow process. My four test 
programs took from 4 3 k to 6% 
minutes to compile and link—rough¬ 
ly 12 times as long as with BDS C, the 
fastest compiler. 


While Whitesmiths C is a complete 
C implementation, it does not meet 
the Kemighan and Ritchie standard. 
The assignment operators follow the 
Unix version 6 compiler. That is, to 
increase n by 2, you use: 

n =+ 2 

instead of 

n +m 2 

which is what Kemighan and Ritchie 
and the current Unix compilers call 
for. 

The Whitesmiths I/O library is 
complete, but it is idiosyncratic. 
Many of the differences are 
trivial—different names for the string 
functions, for example, or for the 
arguments to the formatted printing 
function, printf—but there are some 
functional differences as well, All in 
all, Unix code will generally not com¬ 
pile under Whitesmiths C, version 
2 . 1 . 

Whitesmiths C does give every im¬ 
pression, however, of being an excep¬ 
tionally solid and professional prod¬ 
uct. While I did not attempt anything 
that even resembled a full validation 
test, I got the feeling when working 
with the Whitesmiths compiler that 
it will perform exactly as the 
documentation states. The documen¬ 
tation is a bit hard to use—one of the 
features that was modeled quite 
literally after Unix—but it is detailed 
and complete. Alas, it has no index. 

The Envelope, Please 

1 had hoped to find one C compiler 
that was clearly the best of the lot. I 
didn't, but I know now what I am 
looking for. It should adhere to the 
Kemighan and Ritchie standard as 
closely as Aztec C, perform compila¬ 
tions as rapidly and have as clean an 
implementation as BDS C, be as de¬ 
pendable as Whitesmiths C, and be 
priced like C/8G. Any takers?* 


Chris Kern (Apartment 839, 201 I St., SW, 
Washington, DC 20024) is a journalist and com¬ 
puter hobbyist. He mote BYTE's first review of a 
C language translator, "A User's Look at tiny-c,” 
which appeared in the December 1979 issue, page 
196. 



Texas Instruments Model 850... 
the new American-made printer 
that beats the imports on price, 
performance and compatibility. 

Buy, lease or rent the new 
TI850desktop printer from MTI. 

150 cps, 9x9 dot matrix, both bit image and mosaic graphics with 
better resolution, easier font-changing, both parallel and RS232 
interfaces standard. These are just a few of the features of the new 
TI Model 850, Truly a sensational printer designed to be compat¬ 
ible with your desktop personal computer, 

MTI is an authorized distributor of Texas Instruments’ full line of 
portable terminals, matrix printers and Professional Computers, 
Whether you buy, lease or rent our equipment, youTl find MTI is 
the one source for all the terminals, peripherals, systems, applica¬ 
tions expertise and service you’ll ever need. Priced right Call us. 

New York: 516/621-6200,212/767-0677,518/449-5959 
Outside N.Y.S,: 800/645-6530 
New Jersey: 201 /227-S552 
Ohio: 216/464^6688 


"QED" Discounts 
VISA & MasterCard 




AUTHORIZtD 

DISTRIBUTOR 

Texas’^ 

Instruments 

Data Group 


Applications Specialists & Distributors, New York, New Jersey and Ohio, 
DEC, Intel, Lear Siegler, Texas Instruments, Dataproducts, Diablo, 3Com, 
Hazeltkie, Racat-Vadic, Digital Engineering. MICOM, Cipher, U.S.Design, 
Protocol Computers. MicroPro, Microsoft, Polygon and Select, 
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Powerful Cf^MSoftware. 

For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 

Now only ® 29«95 each! 

NEVADA NEVADA 


COBOL 

was $199.95 now only $ 29 . 95 . 

When we introduced Nevada COBOL in 1979, it was loaded with 
innovations. Today’s Edition 2 is even better! 

□ Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements rn 48K, etc. 

□ lt s s based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 

□ You can distribute your object programs royalty FHEE! 

□ You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 

Also available: COBOL Appl ication Packages, Book 1 $9.95 


NEVADA 

FORTRAN 

was $199.95 now only $ 29 . 95 . 

□ Based on ANSI-66 standards with some 1977 level features. 

□ IF.. THEN ., ELSE constructs, 

□ A very nice TRACE style debugging. 

□ 150 English language error messages. 

□ You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 48K RAM. 


PILOT 

was $149.95 now only $ 29 . 95 . 

□ Perfect for industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 

□ John Starkweather, Ph.D,, the inventor of the PILOT language, 
has added many new features to Nevada PILOT. There are com¬ 
mands to drive optional equipment such as Video Tape Recorders 
There's a built-in full-screen text editor, and much more. 

□ Meets aft PILOT-73 standards for full compatibility with older 
versions. 

□ You get a diskette, 114-page manual and ten useful sample 
programs. 

□ See Review in Microcomputing , January 1983, page 158. 


NEVADA 

EDIT 

was $119.95 now only $ 29 . 95 . 

□ High quality text editing for micros! 

□ A character-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 

□ Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selection. 

□ The diskette comes with an easy to read manual. 


To make our software available to even more micro users, we've slashed our prides. 
What’s more, we're ottering a money back guaranies ft for any reason you’re not 
completely satisfied, just return the package—in good condition with I he sealed 
diskette unopened—within 3D days and welt refund your money completely. 

This is a limited lime offer, so order yours today! 

Shippinhandling fees. Add $4.00 lor firs! package and $2.00 each additional 
package. OVERSEAS Add $15,00 forfiml package and $5.00 Each additional pack¬ 
age. Checks musl be in U.S. funds and drawn onaU.S bank! 

Trademarks: GP/M, Digital Research: TRS-B0, Tandy Carp.; TeieVideo, TeieVideo 
Systems, I no.; Apple II, Apple Computer Inc.. Osborne 1, Osborne Computer Corp.; 
Xerox 820, Xerox Corp.; Kaypro, Non-Linear Sys,; HeallVZenith, Heath Co,; IBM, 
International Business Machine, Corp. © 1983 Eitis Computing. 

MAIL TODAY! To: Ellis Computing 
3917 Noriega St, 

San Francisco, CA 94122 
(415) 753-0186 



The CP/M-80 Operating Systems and 32K RAM are required. 
Indicate diskette format: 


8 " 

5V 4 " 


□ SSSD (Standard IBM 3740 formal) 


□ Apple CP/M 

□ North Star DD 

□ TRS-80 Mod I (4200 hex) 

□ Heath, Hard Sector 

□ Micropolis Mod II 

□ Xerox 820 (Kaypro) 


P Osborne 

□ North Star SD 

□ TRS-80 Mod I/Map per 

□ Heath, Soft Sector 

□ Superbrain DD DOS 3.X 
(512 byte sectors) 

□ TeieVideo 


Indicate software packages: n COBOL P PILOT 

P FORTRAN P EDIT 

Send my order for packages @ 329.95 each Total 

COBOL Applications Package % $9,95 each Total 

□ Check enclosed In CA add sales tax 

Shipping/handling 

□ MasterCard P VISA TOTAL 


#-.-—_Exp. Date 

Signature_ 

Ship to: 

Name___ 


ELLIS COMPUTING 

L.. 


Street_ 

City/St/Zip 

Country 


-J 
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PC Gaines 


Peiflf Norton 
Jfililics ., 
RyOPP 


Volkswri 


U rfcll. 

Zorklll 

Omrlc 

Ghamptonal 
Draughts .. 
Space Guar 


bur IBM PC Source 

PROGRAMMING 


INTERNATIONAL 


PC Software—MS/DOS 

Advanced Operating 

Systems LIST SALE 

TbeProgrammer. 200 150 

Alpha Software 

Apple-1 BM 

Connection .. 195 135 

Database Manager 245 169 

Mail List. 95 67 

Typefaces.. 125 87 

American Training International 

Power lor PC DOS 75 56 

Applied Software Technology 

□BASE. 189 143 

Vprsaform .. 389 259 

Aptek 

Epson to Prism..... 38 

PC Ticker Tape. 22 

Rainbow Writer .... 125 

AshtonTate 


dBASEII .15| 

700 

398 

dBASE II wAJser's 
Guide .[51 

729 

419 

Financial Planner 

700 

489 

As pen Software 

Grammatik.. 

75 

56 

Proofreader32K ... 

50 

38 

FroofreaderSOK ... 

50 

36 

Proofreader BOK . 

50 

38 

Boom in Porter 

Powertexl. 

399 

369 

Boil Product! 

Personal Financial 
pgm 

95 

66 


146 


81 hie Research 

THE WORD 
Processor 

BP! 

Personal 
Accountant... 

By ram Soil ware 

BSTAM. 

0STMS 
Caviller 
Champioi 

Blac.k|ack^^^^^L40 

Central Pol^^^^F~_ 
CCPYlM-r: . *10 

PC Tutor 

Do mi hare 

Finan cl 

ConcepludihHiumenls 

Desk Qrgar 
Condor 
Condor 1. 

Condor 3. 

Continental 
FCM (First Gts 


Howard Software 

Real Estate 

Analyzer. 250 185 

Tax Preparer 1983 . 250 IBS 

Information Solutions, Inc. 

25:01 The 25th 
Hour--- 100 

IUS 

Easy Filer.. 400 

Easy Planner.... 250 

Easy Speller 2. 225 

Easy Speller 2/ 

Legal.. 350 

Easy Speller 2/ 

Medical.. 35Q 

Easy Writer II. 350 229 

Financial Mg ru t 

(AR/AP/GL).[5] 1495 1019 

AP . 595 3B9 

AR... 595 389 

GL .. 595 

Inventory. 596 

Order Entry. 595 

Payroll. 595 309 

Innovative Software 

Fast Graphs . 295 159 

TIM 111 . 495 279 

tnioft 

DataDesign 225 

Intellect Associates 

PC Text.. 100 

Window......... 150 

IBM 

Graphmagic........ 90 

Graphmagic Combo 

... 150 

Mathemagic,,. 90 

LeilsnH 

Spellbinder.. 495 

Lifeboat 

C-food 

Smorgasbord. 150 

Lattice C Compiler. 500 

Llfelret 


PC Hardware 

AST Research LIST SALE 

Combo + 64K 595 429 

Mega + 64K . 595 429 

Corvui 

PC Interface. 

Cable.Man .. 300 239 

Kraft 

Joystick............ 70 52 

Microsoft 

Mouse. 195 149 


245 


Mince . 

MDBS 

Knowledgeman 

. Metasotl 

Benchmark. 


195 

50 .it, | 

... 299 b-s 


Mall) ... 

Home Account^B 
Plus ...... 

Property 
Management ; 

Oatamost 
Real Estate Li 
Prg. 

Denver Software 

Easy. 750 562 

Eagle 

Money Decisions 
Voll 
Money Decisions 

VPI2..,. 230 169 

Money PackVol 1 

&2 . 400 299 

Emerging Technology 

Edix.. 

WORDIX.. 

EDIX + W0R01X .. 390 279 

Fox A Gel I er 

dGRAPH _ 

dUTU. . 

Quickcode...... 

Friendly Software 
Friendlyware ... 


Benchmark Word 
PTPCI 
ere Lab 
luh 
ini Pro 

lnlostar. 

Mailrr 
Reportsl 
Ipellstar 

mmm 

HspellB 
Wbrd/Spell/MaiM 


Northwest Analytical 

Stalpak . 

Oasis 

Punctuation & 
Style 

The _ 

PCS BHm 

CBibist 

PeaBroe 
itexl 


Cobol Full 

Dev System. 950 

RM/Cobol Runtime 
Only.... 

Scrlpps Date 

Job 

ntormatlnn 

Select 

Ird 

Jmal 

(re Ai 

lolvel 

\e ProSucts Internal! 

Lpgicalc ... T 

Loglquestlt . 2! 

LogiquestllL . 551 

Procaic .. .. 35 L 

Software Puhlij 

fS: File 


495 371 


lorn* 


595 > 

156 

500 k 

140 

*24 


64KRAM . 

64 K RAM ChlpSet 

12BKRAM . 

192K RAM card 
256KRAMcard . 
PI 

PC-Hayes Cable .. 

DCS 

Big Blue.. 

Quad ram 

64 K Quad board 
25 6 K Quadboard 

64K Chip Set. 

Q uad color I _ 

RS232 Asynch 
Adaptor. 


Acorn SofTwire 
ilColi 

itomitDi 

CurswRa 

if Apshaj 
a HIM 

| Andi 

Conquest. 23 

Computer Stocks 

& Bonds .. 25 

Draw Poker 
Gala 

r Campaign 

Blue Ch 

^^■nair 

Bred 

(WgftP/mj 

OntJT 

ipace Strike. 
info com 

Deadline. 

Starcross ... 

Suspended . 


350 

249 

Symtec 




175 

139 

Light Pen. 


150 

126 

525 

379 

Tandon 




700 

499 

TM100-2 Drive 




375 

624 

(SVC DS}. 

[53 

650 

249 



TG 




35 

29 

Joystick_ 


65 

49 



Trackball. 


65 

49 

CQC 








PC CP/M-86 




395 

289 





595 

435 

Ashton-Tate 


UST 

SALE 

95 

75 

dBASEII. 

[51 

700 

398 

,. 295 

220 

fiyrom Software 






BSTAM. 


200 

149 

.. 110 

90 

BSTMS^^B 

r nm ? h a 


200 

149 


IcM'lh 

idEci 

dom Hou- 

iixruT 
Rest. 

:i AS 1 C 86 

CISC 
Concurrent 

CP/M-86 . 350 

CP/M-86. 60 

Level 2 COBOL 86.. 1600 
Pascal MT +SB , 

Pascj _ 

with 


195 149 

195 149 


Mlcrocralt 

Legal Billing/ 


Professional 
Billlng/Tlme. 

Microsoft 

BASIC Compiler. 
Business BASIC., 
Flight Simulator. 


Multi plan 


50 38 

Smartcom2. 119 90 

Howard Sams 

Programmer . 200 150 


Pascal. 

Micro sluf 

Crosstalk/ 
Smartmodem .... 

North American 

■^<ANSWER» . 







160 

Southeastern m 




Capture . .. 

120 

*95 

3^ 

SUpBfSOft 


250 

165 

Optimizer. 

200 

350 

231 

Personal Dale Base 

125 

250 

165 

Synapse Video 


695 

420 

File Manager . 

150 

695 

426 

Synergistic 




Data Reporter...... 

250 

845 

558 

Texas oft 


495 

327 

Thinker ... 

75 



Versatext. 

200 



Versa Computing 


750 

385 

Graphics Hardcopy 

25 



Vbrsawriter 


750 

385 

Graphics Tablet .... 

299 



Visicorp 




Business 




Forecasting Model . 

100 

50 

38 

Desktop Plan . 

300 

250 

180 

Visicalc. 

250 

275 

189 

Visidex.-. 

250 

300 

225 

ViSffiJe. 

300 



VIsLscheduie. 

300 



VLsispell . 

225 



visitrend/piot. 

300 

195 

135 

Visiword 

375 



WmII 


260 

159 

Move ft. 

150 


249 


Crossfire...... 30 22 

Frogger.. 35 26 

Ulysses & Golden 

Fleece-........ 40 29 

Sirius 

Conquest (Call to 

Arms) .. 30 22 

Strategic Simulations 

Warp Factor . 40 30 


List 

Benchmark 

Processor ..■^■§00 

Micro Focus 

CIS COBOL 

raj 

Datebaol 

Mi 

■ 

System 

Systems 

Analyst. 250 108 

AP. 1250 790 

AR. 1250 790 

GL. 1250 790 

Inventory.1250 790 

Letts right.. 200 150 

HAD . 100 75 

Order Entry. 1250 790 

PR..>... 1250 790 

□ Sort... 100 75 

Woolf 

Move It.... 150 


TELEPHONE ORDERS 
Outside Calif.: (800) 222-8811 

Inside Calif.: (415) 324-3730 

Grfl«r ltr»i an manned 6,;30“d Monday thru Friday inert- 
5 Saturday. Oih*r llnea in open 0^5 Monday Wirif Friday 

Technical Support (415) 324-0311 

Order Sfati/s (415) 324-0305 

Sates Manager (415) 32 4-0305 

More CP m*, APPLET IBM RC* t UNIX 1 *, UCSD p- 
System" software, hardware, ate; call tar quel®. 

505 Hamilton Avenue, Suite 301 
Palo Alto, Cal ifornia 94301 
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Nine C Compilers 
for the IBM PC 

Several versions of C are available for the IBM PC and the MS- 
DOS operating system—one of the most lucrative software markets 

for applications written in C 


The IBM Personal Computer, a 
popular software-development vehi¬ 
cle for Intel's 8086 family of pro¬ 
cessors, is blessed with a profusion 
of peripherals. This environment has 
encouraged a dozen C language com¬ 
pilers so far, and several more will 
soon be added to the list. 

After first outlining some general 
differences in compiler implementa¬ 
tion, we'II take a look at nine com¬ 
pilers: c-systems C, Caprock small-c. 
Computer Innovations C86, DeSmet 
C, Intellect Associates C88, Lattice C 
(Microsoft C), Quantum C, Supersoft 
C, and Telecon C. One comes bun¬ 
dled with its own operating system, 
four run only under PC-DOS (the 
IBM PC version of Microsoft's MS- 
DOS), and the four remaining are 
available for either PC-DOS or the 
CP/M-86 operating system* 

About C 

Why all this interest in a low-level 
systems-programming language? The 
president of a commercial systems 
software house recently said that C 
has only two real advantages over 
other worthy programming lan¬ 
guages: it is the only one he could get 
competent assembly-language pro¬ 
grammers to use without significant 
backsliding in effort and enthusiasm 
and the only one that does not need 


by Ralph A. Phraner 

to be extended to be useful. The lat¬ 
ter point explains why, while subsets 
abound, there are virtually no non¬ 
standard C supersets (a weakness in 
Pascal and FORTH) and thus no in¬ 
tentionally variant implementations. 

C is a language of concise, consis¬ 
tent, pragmatic structure; its specifi¬ 
cation is widely available in a book 
that, in addition to providing a for¬ 
mal definition for the language, also 
includes many small teaching pro¬ 
grams. Implemented are more like¬ 
ly to adhere to the standard because 
adherence is easy to verify. This con¬ 
tributes to the portability of programs 
written in C Even the compiler 
writer can transport his tools and 
programs from an old machine to the 
new one with a minimum of effort. 

Benchmarking 

For the record, the evaluation and 
testing was done on an IBM PC 
equipped with Intel's 8087 numerics 
coprocessor, two single-sided 16GK- 
byte disk drives, and PC-DOS LI. 
The machine's 832K bytes of memory 
were partitioned under PC-DOS to 
allot 192K bytes for the operating 
system; the remaining 64QK-byte seg¬ 
ment was used as a semiconductor 
disk emulator addressable as any of 
three logical drives. A:, B:, or C:. 

Until performance profiling and ex¬ 


ecution tracing by function become 
standard microcomputer software 
workbench features, the soft spots in 
software and compiler design remain 
obscure. In an effort to uncover some 
of these differences, I included a set 
of small, simple functions in the 
evaluation process. These were de¬ 
signed to test separate facets of the 
compilers' construction and function 
to show how they vary in incremen¬ 
tal code size and execution speed. 

The integer math and elemental 
pointer benchmarks (listings 1 and 2 
on page 142) illustrate the simple ap¬ 
proach used. The outer-loop count is 
kept the same in all functions, so its 
influence is effectively factored out of 
the results. The integer-math code 
spends roughly equal processor time 
in each of the four operators and, by 
scaling, allows the evaluation to in¬ 
clude byte-byte, byte-word, and 
word-word sized operand pairs. 
Boundary conditions are intention¬ 
ally avoided. The pointer function, so 
simple as to be self-explanatory, is 
one way to measure efficiency in 
pointer use for array access. 

The benchmark sieve.C is identical 
(no register variables, no moving the 
array inside the function body) to the 
benchmark code published in Jim 
and Gary Gilbreath's article, 
"Eratosthenes Revisited: Once More 
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At a Glance 

Name 

c-systems C compiler version 1J4 

Type of Software Package 

C programming language compiler 

Manufacturer 

c-sysrems 
POB 3253 
Fullerton, CA 92634 
(714) 637-5362 

Price 

Compiler; SJ95 
Debugger; 5195 

Format 

5 W-inch double-density single-sided IBM 
PC-compatible PC-DGS format floppy disks 

Type of Compiler 

Produces assembly language 

Computer Needed 

IBM-PC running PC-DOS with two single- 
sided disk drives and a minimum of 128K 
bytes of RAM; IBM Macro Assembler re¬ 
quired for use 

Doc umentation 

46-page loose leaf manual 

Audience 

Systems and applications software 
developers, C programmers 


through the Sieve" (January 1983, p. 
284) and allows general comparison 
with benchmark figures in that arti¬ 
cle and in other compiler reviews in 
this issue. Floats was used to allow 
comparison between 8087 use on the 
PC and other systems that use the 
8087 at its full speed, as well as to 
show the relative performance of the 
compilers reviewed here. (Refer to 
"Comparing C Compilers for 
CP/M-86" on page 82 of this issue for 
details about this benchmark. You 
will also find information about 
benchmarks in Christopher O. Kern's 
"Five C Compilers for CF/M-80" on 
page 110.) 

The compiler group as a whole 
showed the least execution time 
variance in efficiency of function call¬ 
ing (which may explain the close 
grouping of results from the fibo.C 
benchmark used in the two articles 
mentioned above). See tables 1 and 
2 for the results of the benchmarks. 
The greatest variance was for func- 


Name 

Small c; PC l.l PC-DOS version N 

Type of Software Package 

C programming language compiler 

Manufacturer 

Caprock Systems Inc. 

POB 13814 
Arlington, TX 76013 
(817) 261-4493 

Price 

S35 

Format 

5 54-inch double-density single-sided ISM 
PC-compatible PC-DOS format floppy disk 

Type of Compiler 

Produces assembly language 

Computer Needed 

ISM PC running PC-DOS with two single¬ 
sided disk drives and a minimum of 64K 
bytes of RAM; IBM Macro Assembler re¬ 
quired for use 

Documentation 

17-page staple-bound manual 

Audience 

Experimenters, students, and hobbyists 
who want to learn more about C 


tions measuring performance in ad¬ 
dress arithmetic. Function-calling 
measures (with and without argu¬ 
ment passing) showed that those 
compilers that implement register 
variables always incur a penalty in 
code size and execution speed, 
whether this feature is actually used 
or not. Test results are dramatic and 
slow some of the top-rated code 
generators to the crawl of the poorest 
performers. Quantum C and c- 
systems suffered heavily from saving 
the 8088's SI and DI registers on each 
and every function call, regardless of 
whether they are actually used, and 
restoring them both on every return. 

Implementation Differences 

Peculiarities and variations in how 
a compiler is written point up some 
criteria to consider. 

Does it use the linker supplied with the 
native operating system or one of its own 
unique format ? By using the standard 
linker supplied with the operating 


Name 

CI-C86 C compiler version 1.33b 

Type of Software Package 

C programming language compiler 

Manufacturer 

Computer Innovations Inc. 

10 Mechanic St. 

Red Bank, NJ 07701 
1201) 530-099S 

Price 

5395 

Format 

514 -inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

Type of Compiler 

Produces object code 

Computer Needed 

IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and minimum 
of 96K bytes of RAM 

Documentation 

143-page loose-leaf manual in vinyl ring 
binder 

Audience 

Systems and applications software 
developers, C programmers 


system, the compiler's usefulness 
and flexibility are greatest because 
assembly language interface is 
simplified. 

Does it generate object code or assembly 
language? Object-code generation 
often results in faster compile times 
and more efficient compiler-code op¬ 
timization, If assembly language is 
produced, the effective compiler price 
must be increased by the $100 price 
of the IBM Macro Assembler (as in 
the case of PC-DOS), unless you al¬ 
ready own one or (as in the case of 
the DeSmet compiler) one is pro¬ 
vided. Perhaps more important is the 
time penalty that an assembler ex¬ 
tracts from the programmer. On the 
other hand, assembly-language gen¬ 
eration might be necessary if much 
low-level hardware or operat¬ 
ing-system interfacing is needed or if 
any time- or space-critical code is to 
be written. If the compiler's output 
is assembly language, code optimiza¬ 
tion for speed or compactness offers 
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ERG/68000 

MINI-SYSTEMS 

□ Full IEEE 696/S100 compatibility 

HARDWARE OPTIONS 

□ 8MHz, 10MHz or 12MHz 68000 
CPU 

□ Memory Management 

□ Multiple Port Intelligent I/O 

□ 64K or 128K STATIC RAM 
<70 nsec) 

□ 256K/512K or 1MB Dynamic 
RAM, with full parity (150 nsec) 

□ 5%” - 8” D/D, D/S floppy disk 
drives 

□ 5MB-40MB hard disk drives 

□ Full DMA Disk Interface 

□ SMD Disk Interface 

□ Va” tape streamer 

□ 10 to 20 slot backplane 

□ 20 or 30A amp power supply 

□ Desk top or Rack mount 

cabinets 

SOFTWARE OPTIONS 

□ 68KFORTH 1 systems language 
with MACRO assembler and 
META compiler, Multi-user, 
Multi-Tasking 

□ Fast Floating Point package 

□ Motorola’s MACSBUG 

□ IDRIS 5 Operating System with 
C, PASCAL, FORTRAN 77, 
68K-BASIC 1 , CIS COBOL', 
RDBMS 

□ UNIX 2 Sys III C, etc. 

□ CP/M-68K 5 O/S with C, 
Assembler, 68K-BASIC’, 
68KFORTH 1 , Z80 EMULATOR 1 , 
APL 

□ VED68K* Screen Editor 

Trademark ’ERG, Inc. 

2 BELL LABS ^Digital Research 

'Micro Focus ’Whitesmiths 

30 day delivery 
with valid Purchase Order 

OEM prices available 

For CPU, Integrated Card Sets 
or Systems. 



Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 


RAM execute time in seconds 


Incremental file size in bytes 


Compiler Manufacturer 

loops.c 

control 2.c 

funcalll.c 

intmatb3,c 

pointerl.c 

c-systems 

35.8 

26.2 

15.5 

12.3 

75.0 


128 

512 

256 

640 

128 

Caprock Systems (1,2) 

133,0 

no goto: 
or case: 

25.0 

50.7 

228.3 


256 

384 

1920 

256 

Computer Innovations 

31.4 

19.7 

171 

188 

75,2 


84 

388 

212 

612 

100 

DeSmet 

19.9 

13.4 

10.9 

11.6 

41.7 


0 

0 

0 

512 

0 

Intellect Associates (2) 

56.8 

no goto: 

12,2 

21,6 

98.3 


128 


256 

371 

128 

Lattice 

19.9 

10.7 

11,0 

7E 

38.2 


0 

256 

128 

256 

0 

Quantum 

20.0 

14.0 

29.0 

12.0 

42.0 


74 

295 

263 

510 

88 

Supersoft 

47.0 

26.0 

12,2 

26,3 

108.3 


128 

640 

384 

1792 

256 

Telecon 

failed 

compilation 

27.6 

11.6 

20.0 

88.5 


512 

256 

1024 

128 


(1) J puts a substituted for *pdntf 

(2) Swhile 3 loops in place of lor 1 loops 

Table 1: Code generation and execution times of the standard BYTE Sieve of Eratosthenes 
benchmark sieve.c and a floating-point benchmark (float. c) for those C compilers that sup¬ 
port floating-point operations. Times are given in seconds for both the floppy disk and 
memory disk emulation modes . 


faster development than coding from 
scratch in assembly language. 

Are libraries standard and Unix com¬ 
patible? Libraries of nonstandard 
functions may perform as well as or 
better than the standard functions on 
some specific machine, but when it 
comes time to move the code to 
another processor, the lack of stan¬ 
dardization can prove expensive. 
Subtle differences in microprocessor 
libraries center around what a system 
call, in Unix, would directly or in¬ 
directly accomplish. Popular micro¬ 
processor operating systems require 
that subroutines simulate these calls. 


In particular, the areas of file and 
byte-stream I/O (especially Open and 
fopen) are subject to small variations 
in implementation to make up for the 
lack of capability in the surrounding 
operating system. (Table 3 on page 
166 lists a full complement of stan¬ 
dard, single-user functions.) 

The c-systems compiler, which im¬ 
plements a nonfloating-point subset 
of C, does not yet allow cast operators 
or typedef declarations (although the 
developers expect to offer a fully stan¬ 
dard implementation of C, including 
these abilities and floating point, by 
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sievac 

Compiler 

Compile Time 

Link Time 

Code Size 

Execute 

Manufacturer 

Floppy 

Memory 

Floppy 

Memory 

File 

Incre¬ 

mental 

in RAM 

c-systems (3) 

55 

28-0 

45 

21 

26368 

15360 

19,8 

Caprock (1,2,3) 
Computer 

44 

277 

14,2 

3,7 

12800 

8704 

69,3 

Innovations 

51 

11.8 

45 

18,5 

12864 

234 

174 

DeSmet 

41 

3.8 

40 

4.6 

6144 

0 

12.1 

Intellect (1) 

19 

33 

13 

4,0 

8704 

8576 

313 

Lattice 

33 

72 

40 

10.5 

19328 

8320 

11.3 

Quantum (3) 

39 

8.0 

42 

14 

11513 

8384 

12.6 

Supersoft (3) 

88 

53.0 

40.5 

11,2 

24960 

8704 

31,3 

Telecon (3) 

51 

28.9 

29 

10.7 

16256 

8448 

25,0 

floaLc 

Compiler 

Compile Time 

Link Time 

File 

RAM Execution 

Manufacturer 

Floppy 

Memory 

Floppy 

Memory 

Size 

Library 

8087 

Computer 

Innovations 

47.1 

9.9 

35 

19.2 

13052 

805 

453 

DeSmet 

41 

4.7 

39 

4,9 

6656 

296 

22.0 

Lattice 

34 

5.2 

41 

103 

12288 

286 

— 

Quantum (3) 

38 

8 

44 

17 

3367 

— 

13.0 


(1) 'puts' substituted for 'printf 

(2) 'while' loops in place of lor 1 loops 

(3) compilation time includes assembly 


Table 2: Incremental file sizes (factoring out the size of the library overhead) and execu¬ 
tion times of some single benchmark functions. 


August). The 60 library routines and 
macroinstructions supplied include 
useful, PC-specific, BIOS (basic in¬ 
put/output system) interface and 
video-display utilities, and the run¬ 
time package supports I/O redirec¬ 
tion. As this article was written, the 
c-systems compiler and Digital 
Research C (for CP/M-86) were the 
only ones available that implemented 
multiple memory models, although 
others were imminent. The c-systems 
compiler, in addition to the usual 
small model, includes a command¬ 
line option and library for the 
medium model as welt. Figure 1 il¬ 


lustrates the variety of models 
available. 

While not an outstanding per¬ 
former in terms of code size, compile 
time, or execution time relative to 
others reviewed, the c-systems com¬ 
piler's unique and innovative options 
make it a useful tool. Integer math 
and local-variable access benchmarks 
produced relatively efficient code, but 
performance lagged somewhat in 
control-mechanism efficiency testing. 
Function calling was burdened with 
the register variable mechanism, sav¬ 
ing and restoring SI and DI registers 
on each call and return. Code- 


r 
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c. rroH 

Prowriter 8510 . $345 

MO Serial . $1110 

MO Parallel . $1110 

COMREX 


CR-l-S . $670 

CR-l-P . $760 

CR-2 . $AVE 


DATASOUTH 

DS-180 . $1170 

DIABLO 

620RO . $920 

630RO . $1720 

IDS 

Micraprism 480 . $485 

EPSON 

RX80 . $AVE 

MX 100 . $AVE 

FX80 . SAVE 

Free Cover with each Epson Printer 


NEC 

8023A . $395 

3510 . $1370 

7710 . $2045 

OKIDATA 

82A . $390 

83A . $635 

84S . $1070 

84P . $980 

STAR MICRONICS 

Gemini 10X&15X . SAVE 


TALLY 

MT 160L w/ Tractors . $570 

MT 180L w/Tractors . $785 

TEXAS INSTRUMENTS 

810 Basic . $1240 

TOSHIBA 

1350 Fbr or Ser . . .$1475 

TELEVIDEO 

910 . $570 

910+ . $570 

920 . $735 

925 . $740 

950 . $915 

970 . $1025 

803 . $1860 

PIED PIPER 

COMMUNICATOR I .$999 


Prices reflect 3% to cwh discount. Product shipped In 
factory cartons with marurfncturer's warranty. Free shipping 
is an UPS ground only Prices & availability subject to change 
without notice- Send cashier's check or money 
order- -alt other checks will delay shipping 
two weeks- 


ifacOiUL. 



6 0z 






Cr 


J 


August 1963 © BYTE Publication* Inc 137 









































Figure 1: A diagram of the pur memory models used by various C compilers . 
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Will this year’s 
bells ana whistles 
be next year’s 
hoots and howls? 



19Z2 Republic Avenue, San Leandro, CA 94577 
(415)895-0795 A d i v isi on of G &G En gme eri ng 
I D LIKE THE WHOLE STORY 

Please send me your brochure. 
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GIFFORD COMPUTER SYSTEMS □ SAN LEANDRO, CA (415) 895-0798 □ SAN FRANCISCO, CA (415) 391-4570 □ LOS ANGELES, CA (213) 477-3921 
□ MIAMI, FL (305) 665-9212 □ HOUSTON, TX (713) 877-1212 D AMHERST, NY (716) 833-4758 □ 


NOT IF IT’S A GIFFORD. 

Freedom from obsolescence now costs 
less than $10,000 for 3 users. Because 
Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
S-100 with 20 bus slots, allow ample 
expandability and upgradability as new 
processors and peripherals are introduced. 
For example, up to four additional users 
can be added for only $600 each, plus 
terminal costs. All while protecting your 
investment. 

That's why Gifford computer systems, 
with their dual processor CompuPro 
CPUs, have proven themselves to be THE 


SYSTEM for business and technical 
professionals requiring obsolescence- 
proof, hard-disk computers* 

GIFFORD GIVES YOU THE BEST 
OFTWO SOFTWARE WORLDS- 

We were the first company to develop 
a system that runs any combination of 
S and 16 bit CP/M™ programs simul¬ 
taneously. So, if you go with Gifford, 
youll know you can use the thousands of 
8 bit CP/M programs available, PLUS 
any of the more powerful 16 bit programs 
... at the same time. 

And, in addition to compatibility with 
all the CP/M software that's out there, 
you also get Super- 
Calc-86,™ dBase 11™ 
and MP/M-86 ™ FREE. 


Other centers opening soon nationwide 


PRICELESS INFORMATION FOR 
THE PRICE OF A STAMP. 

We invite you to cut out the coupon 
and mail it to us today. Well send you 
a free brochure with detailed information 
regarding all the other advantages of 
going with Gifford. Such as, our exclu¬ 
sive networking and multi-tasking 
telecommunications packages, our two 
year warranty, complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 696/S-100 bus- 
based system, 

MP/M 8-16 is a proprietary implementation of 
MP/ M-86 and was configured for CompuPro by 
Gifford Computer Systems, CP/M and MP/M are 
registered trademarks of Digital Research. Super- 
Calc is a trademark of Sorcim. dBase II is a trade¬ 
mark of AshtonTate. CompuPro is a trademark 
of Godbout Electronics, Prices and specifications 
subject to change. 
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Memory Models 

A thorough understanding of the models 
employed to structure memory usage 
beyond the familiar 8-hit processor, 64K- 
byte domain is necessary. The revolu¬ 
tionary innovations in software design will 
not come from using this newly available 
memory resource for more spreadsheet ar¬ 
rays or a bigger memory disk emulator. 
Real innovation and creative design can 
only progress when the tools are available 
for concrete realizations. 

Two compiler manufacturers (c-systems 
and Digital Research) are already support¬ 
ing larger memory usage, one has two ad¬ 
ditional memory models in test sites (lat¬ 
tice ), and at least two others (Mark 
Williams and Mark DeSmet) have defnite 
plans for supporting lajger models in the 
near future . The tools are here ; we need 
to know how they work . 

Although the Intel 8088 microprocessor 
used by the IBM Personal Computer can 
directly address over one million bytes of 
semiconductor memory, the manner in 
which this space is accessed leads to com¬ 
promises in both hardware and software ar¬ 
chitectures. For the processor to retain a 
l£-bit internal datapath (assuring relative 


ease in software migration from earlier Intel 
products), a segmented architecture was 
chosen , 

To generate the 20-bit physical address 
needed to reach any location in the memory 
space, the bus-interface unit of the pro¬ 
cessor automatically shifts the 16-bit con¬ 
tents of one of the pur segment registers 
left by pur binary bits (filling the spaces 
created on the right with binary zeros) and 
internally adds this result to a 16-bit 
register containing an offset address, 
Therepre, to reach any memory with a 
physical address outside a 64Krbyte span, 
the appropriate segment register must be 
adjusted. The processor takes fewer clock 
cycles to operate within a 64K-byte logical 
address space and requires additional cycles 
pr any memory transactions outside that 
limit. The compiler designer wishing to 
enable access to code or data spaces beyond 
64K bytes pees a confusing thicket of 
tradeoffs as a result of this complex process , 

To deal with this complexity, C compiler 
writers pr Intel's 16-bit architecture are 
choosing to adapt the pur memory models 
expressed in the Intel PL/M-86 object for¬ 
mat (see figure 1). The most widely used 


model, and the depult model pr most com¬ 
pilers, is the small memory model f which 
defines separate code and data areas, with 
a maximum size of 64K bytes each for a 
total program memory access to 128K 
bytes . All code must fit within the code 
group; the 8088 CS register is used as 
relative origin . All data and the stack must 
fit within another 64K-byte area with the 
DS, ES, and SS registers all pointing to 
its origin and defining the lowest accessi¬ 
ble address. Within this data area the stack 
grows downward from the highest 
available data memory, and the dynamical¬ 
ly allocated heap area, generally based on 
the 8088'$ ES register, grows upward from 
the top of whatever memory the compiler 
has allocated as a fixed area pr globally 
available variables and data. 

The medium model still restricts its pro¬ 
grams to a maximum of64K bytes of data, 
apportioned identically to the small model, 
but code is allowed to expand to the limit 
of maximum available memory. The com¬ 
piler and linker normally manage the CS 
segment register to gmerate the optimally 
appropriate pm of call and return . A third 
model, the compact model, limits code and 


production times were impeded by 
the use of the snail-like PC assembler. 
Sieve execution performance im¬ 
proved by 22 percent when register 
variables were used for the loop 
indexes. 

The company's c-window symbolic 
debugging package, available for 
$195, is a unique and valuable option 
worth noting. When the user sets a 
compiler command-line option (the 
debugger works only with the c- 
systems compiler), provision is made 
to link a separate library containing 
a program-execution supervisor. 
When the compiled program is run, 
high-level debugging using single- 
step, trace, or breakpoint is sup¬ 
ported with breaks conditional on 
count, function name, and source¬ 
line number or by nonzero evaluation 
of arbitrarily complex user-defined 
expressions. Extensive user-specified 
automatic commands allow the set¬ 
ting or display of evaluated expres¬ 
sions, variables, and data with radices 
and formats precisely predetermined. 

Another interesting command-line 
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option allows the user to set a PL/M- 
and Pascal-compatible argument- 
passing convention. Compared to C, 
arguments are placed on, and re¬ 
moved from, the stack in inverse 
order. Because C allows a variable 
number of arguments to be passed 
into a function, all arguments must 
be explicitly declared when the func¬ 
tion is declared, enabling the com¬ 
piler to generate proper stack cleanup 
on function returns. This option can 
be used to compile C function 
modules callable from Pascal or PL/M 
programs and, when combined with 
the medium memory model, to gen¬ 
erate code for popular real-time 
operating systems such as Intel's 
KMX-86 or Industrial Programming's 
MTOS-86. 

The documentation explains these 
complex options and contains a full 
treatment of the assembly-language 
interface to c-systems code. However, 
while the 46-page manual is accurate, 
complete, and useful, it includes 
neither an index nor error message 
explanations. An alphabetic reference 


list of the library functions would be 
a welcome addition. 

Caprock small-c is a result of Ron 
Cain's generosity (i.e., it is a transla¬ 
tion of source code intended for the 
8080, originally published in Dr. 
Dobbs' Journal #45 and placed in the 
public domain by Cain at that time). 
Program run-time memory usage is 
organized by assigning all code to a 
64K-byte code segment shared, after 
linkage, with the run-time library. 
The stack, which manages all data 
items, has a separate 64K-byte seg¬ 
ment. The PC-DOS linker assigns the 
code segment to low memory, with 
the stack segment immediately 
above. 

Assembly language provides for 
any desired departures from the 
above arrangement, as long as you 
assume responsibility for juggling the 
segments. In contrast to the original 
small-c, the compiler can produce 
multiple output files and supports 
true extern linkage, so the entire run¬ 
time library source is not required as 







external variables to 64K bytes each and 
allots a full 64K bytes for stack data, with 
the CS, DS f and SS registers adjusted ac¬ 
cordingly: The heap data area employs the 
ES register, growing upward, and can oc¬ 
cupy up to all of the remaining memory . 
The amount of memory allotted to heap use 
is generally specified at link time . 

The final model, the big model , is a 
deviation from the PUM-86 convention's 
large model plan, In the PL/M-86 model, 
each code segment allocation should be able 
to access its own 64Krbyte data segment. 
C compiler writers have settled on a less 
ambitious scheme, where a program is 
limited to a single 64K-byte data space for 
global data, a single 64K-byte stack area, 
but allowing code and heap allocation^ to 
divide up the remaining memory with the 
heap left to manage whatever is not used 
by the program code . 

In the words of its progenitors, "C is not 
a 'very high-level' language." A program¬ 
mer can get close to and manipulate the 
details of individual machines. Therefore, 
a few ramifications to all of the above exist 
that govern C compiler design and should 
influence the C programmer's choices and 


compiler input along with the user's 
program. The assembly-language in¬ 
terface is adequately documented 
and is aided by the directives #asm 
and #ertdasm for including in-line 
assembly statements in the C source 
file. 

While quite inexpensive, the 
Caprock small-c lacks many of the 
features that make C the powerful 
systems tool it is. For instance, the 
control structures while, for, switch, and 
goto are missing. This subset does not 
support the storage classes auto, static, 
and register; typedef declarations; float 
or long int data types; conditional 
compilation (#ifdef, etc.); arguments 
for #define preprocessor statements, 
initializers on declaration or casts; 
and multidimensional arrays, struc¬ 
tures, and unions are not allowed. 
Functions may only return int, 
pointers may only point to char or int, 
and no complex assignments are per¬ 
mitted. Caprock small-c does not 
support conditional expressions, 
comma, logical negation, and one's 
complement. 


coding practices. Under the small model , 
the natural integer she and natural pointer 
size pr C are both 16 bits , a fact that allows 
maximum efficiency in using the 8088 pro¬ 
cessor and a minimum of confusion for the 
programmer. In the big model, the natural 
size pr C Snt and pointer types is 32 
bits, and while the processor takes 
longer to juggle 32 bits than 16, this 
concerns the programmer solely from 
a code size and performance stand¬ 
point. 

With the compact and medium 
models, care must be exercised. In the 
compact model all function calls are 
short (16 bits), but the dynamic data 
must be managed in C using 32-bit 
data pointers, bads, and stores. Thus 
char pointer and natural integers are 
not all the same size, and care should 
be exercised in the use of casts and type 
conversions . The medium model, 
which allows long calls but restricts all 
stack and data to 64K bytes, reverses 
the implications of the previous 
anomaly if you want to use pointers 
to functions or manipulate code addresses 
directly. 


In performance, small-c came in 
last in every test of execution speed 
and behind most of the others in 
code size and compile time. The in¬ 
teractive nature of the command 
mode is inoffensive, but assembly 
durations require patience. 

Why, then, is such software useful? 
First, as the least expensive C com¬ 
piler available for the PC, it can give 
the programmer a taste of the lan¬ 
guage without a large cash invest¬ 
ment. Beginners at programming 
should know, however, that using 
small-c as a means to learn program¬ 
ming or to learn C can be extremely 
frustrating at best because so much 
of the language is absent. Most pro¬ 
grams from books or magazines will 
simply not compile or run without 
significant alteration. Such changes 
are best left to the experienced, 

Caprock small-c could also be used 
as a learning aid for the C program¬ 
mer. The source code for the entire 
compiler and run-time library is in¬ 
cluded on the disk; it is a unique aid 
for anyone interested in studying and 


tinkering with the mechanics of com¬ 
piler construction. And because the 
disk includes a translation, into C 
source, of the text-formatting pro¬ 
gram from Kernighan and PI auger's 
classic text, Software Tools, it is a 
valuable resource for the student 
learning how to translate into C from 
another language (RATFOR prepro¬ 
cessed FORTRAN or Pascal, depend¬ 
ing on which version of the book you 
use). As a bonus, the executable ver¬ 
sion provides some useful word¬ 
processing capabilities when com¬ 
bined with a trusty text editor. 

Computer Innovations CS6: In addi¬ 
tion to the three-pass compiler and 
complete source-code files for the 
assembly language and C library 
functions, this package includes an 
object-code librarian, object libraries, 
a linker, and a source-code library- 
maintenance program that allows 
many small code files to be stored in 
one archive, eliminating disk-file clut¬ 
ter and freeing disk-directory entries. 

The CI-C86 compiler accepts the 
standard C language and produces 
object code in a format exclusive to 
the system linker. Register variable 
declarations are converted to auto 
(storage class), and true register 
variables are slated for a future 
release. A command-line option 
allows 31 character identifiers, a fea¬ 
ture that increases the self-document¬ 
ing qualities of the resulting code but 
makes it more difficult to transport. 
Other compiler options enable com¬ 
ments to nest and permit the entry 
of command-line ^defines. Error 
messages are accompanied by the 
line number the compiler was work¬ 
ing on when the error was detected. 
An interim solution to interfacing 
assembly-language to a nonstandard 
object-module environment is pro¬ 
vided by a program that converts an 
assembler's output to a form accept¬ 
able to the CI-C86 linker. 

Although only the small memory 
model is implemented, the package 
includes a software foundation for 
using overlays. Library routines 
enable program I/O redirection. The 
8087 math coprocessor is supported 
by calls to library functions, and in¬ 
line code capability is scheduled for 
Text continued on page 146 

August 19S3 © BYTE Publications Inc 141 






Circle IB on Inquiry card. 


ALPHA 
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COHPUTER PRODUCTS 

ALPHA OMEGA COMPUTER 
PRODUCTS . The beginning 
of fast .efficient service and 
low-priced computer products- 
The end of moil order worries! 
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for excellent service and 
low prices and ,or ALPHA 
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DISKETTES 


SCOTCH CM SS DD . 24.95 

MAXELL MD2 DD DD. 41.00 

PRINTERS 

CfTOH 8510 PARALLEL 385.00 

GEMINI 10 325.00 

GEMINI 15 ... . 490.00 

OKIDATA MiCROLllME 92. 529,00 

OKIOATA M1CROUNE 93 914.00 

EPSON FX-80. SC ALL® 

MODEMS 

HAYES SMARTMODEM 300 209.00 

HAYES SMARTMODEM 1 200 524 95 

HAYES MICROMODEM II 279.00 

MONITORS 

USI PI 3 t2” AMBER. 159.00 

NEC JB 1201 M 12 'GREEN 159 00 

TAXAN 12” AMBER . 129.95 

AMDEK COLOR M3" 285.00 

AMDEK COLOR El 13 <f RGB 425.00 


IBM PERIPHERALS 8 SOFTWARE 
TANDQN TMSS-2 THIN LINE SCALLS 

TANOGNTM100 2 259.00 

AM DISK III T DISK SYS 690.00 

VISTA MULTICARD SCALLS 

KRAFT ST.G. JOYSTICKS . 46.95 

DBASE 11 . 425.00 

WORDSTAR . 269 00 

HOME ACCOUNTANT + 9900 

VOLKSWR1TER 140.00 

LOTUS 1,2,3. SCALLS 

MULTI PLAN. 185 00 


APPLE PERIPHERALS * SOFTWARE 


VIDEX VIDEOTERM 80 COLUMN 219,00 

MICROSOFT PREMIUM PAK 474.95 

MICROSOFT 16KRAMCARD 6900 

KRAFT 8 T.G JOYSTICKS, 45 95 

QUENTIN APPLFMATE DRIVES 245.00 

SUPER 5 THIN LINE DRIVES 275 00 

WIZARD BPOI 6K BUFFERED (NT . 139,95 

PFS FILING SYSTEM. 85,00 

PFS REPORT 07,00 

DBASE IT 425.00 

WORDSTAR . 269.00 


THESE ARE SAMPLES OF THE 
MANY PRODUCTS THAT ARE 
AVAILABLE. PLEASE CALL 
FOR PRICING AND INFORM- 
ATION 


(2131 345-4422 



4847 LA MONTANA CIRCLE 
TARZANA, CA 91356 

All products are In lactory sealed packages. We 
guarantee a It Items (or 30 days. Within this period, 
defective merchandise returns must be accom¬ 
panied by RMA number. All other returns will bo 
subject to a 10% restocking fee. For prepaid 
orders there will be a 3% shipping charge, 55-00 
minimum. There will be an additional $4.00 sur¬ 
charge on COD orders. Cash or Cashiers Check is 
regu Fred on COD crde rs. Cal if- re sidents add 6- 5% 
sales tax Prices subject to change wrthout nolice. 


Listing 1: The math benchmark. 

/* intmath3.c */ 

•define COUNT 10000 

ma±n() 

{ 

int i, j, k; 
printf("Starting\n"); 
for( i = 0; i < COUNT; ++i) { 
j = 240; k = 15; 

/* test byte-byte combinations */ 

3 = (k * ( 3 / k )).* 

j = (k * ( 3 / k )); 

j = { k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k ); 
k = (j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k ); 

/* test byte-word combinations */ 

3 = (3 <« 4); k = (k << 4); 

3 - (k * < j / k ))* 

3 = (k * ( 3 / k )); 

j = { k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k ); 
k = (j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k ); 

/* test word-word combinations */ 

j=(3<<4);k=(k<<4); 

3 = (k * ( 3 / k )); 

3 - (k * ( 3 / k )); 

j = ( k+k+k+k+ k+k+k+k+ k+k+k+k+ k+k+k+k ); 
k = (j -k-k-k-k -k-k-k-k -k-k-k-k -k-k-k ); 

} 

printf("Finished\n”); 

/* intmath3.c end */ 

Listing 2; The pointer benchmark. 

/* pointerl,c */ 

♦define count 10000 
♦define ALLOTTED 128 

main() 

( 

char workarea[ALLOTTED] f *ptr; 
int ij 

printf( w Starting\n"); 
for{i=0; i < COUNT; ++i) { 
ptr = workarea; 

while(ptr < (workarea + ALLOTTED)) { 
*ptr = * *; 

++ptr; 

> 

} 

printf("FinishedXn”); 

} 

/* pointerl.c end */ 
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Now Available Nationwide 


iThrough Participating 


COMPUTERLAND Stores 


While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa¬ 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 

Circle 131 on inquiry card. 


data 


o 


computer corporation 


P.O. Box 240947 • Charlotte, NC 28224 • 704/523-8500 
Telex: 6843018 DASOU UW 







































































































































































































Only 

Texas Instruments 
offers these 7 advantages 
that add up to 
more computer 
for your money 


If you’re a smart business profes¬ 
sional, you want a business computer 
that gives you the most productivity 
power for your dollar For you, Texas 
Instruments has the answer: the TI 
Professional Computer With seven 
obvious advantages that make buy¬ 
ing TI make sense. 

The Disk Storage 
Advantage, 

The TI Professional Computer gives 
you standard 320K floppy disk stor¬ 
age. That’s twice the standard data 
storage of the leading competitor. 

The Function Key 
Advantage, 

We give you 12 function keys that 
you can easily preprogram to make 
your work simpler and easier The 
best the competition can do is 10 or 
fewer function keys. 

The Keyboard 
Advantage, 

Our standard touch-typing layout 
makes word processing as easy as sit¬ 
ting at a typewriter The separate 
numeric and cursor control keypads 
let you isolate information and enter 
numbers for spreadsheets more 
quickly. And with our isolated edit 1 
delete keys, you’ll never have to 


worry about accidentally erasing val¬ 
uable data. 

The Monitor 
Advantage, 

Our monitor gives you 40-50% 
better resolution than the leading 
personal computers. Which means 
you get clearer displays that are easy 
on the eyes. And some of the sharp¬ 
est graphics possible today 

The Software 
Advantage, 

There’s software available now for 
the TI Professional Computer that 
meets virtually every professional 
and small business need. And with 
our memory expansion board, you 
can use advanced integrated software 
like Lotus 1-2-3 ™ to help you do 
several kinds of work without 
changing programs. 

The Expandability 
Advantage* 

Our standard features like the floppy 
disk controller and printer support 
are built-in so they don’t take up the 
valuable expansion slots youTl need 
for adding optional features like 
communications and up to ten 
megabytes of hard-disk storage. 
Which leads to one of our most 
exciting advantages,., 


The Future Enhancement 
Advantage, 

No one wants to buy a personal 
computer that’s already on the road 
to obsolescence* That’s why we’re 
developing exciting new features 
that you can easily add to your 
TI Professional Computer—like 
speech recognition. Imagine being 
able to say “Spreadsheet, please” 
and having it appear instantly on 
your monitor. This and more will be 
available this fall. 

One additional benefit makes the 
TI Professional Computer especially 
attractive — the price. Feature for 
feature, dollar for dollar, you 11 
choose TI, 

Get the business computer that 
puts these benefits to your advan¬ 
tage, Visit your TI authorized dealer 
or write: Texas Instruments Data 
Systems Group CA, Dept, 062 BY, 

P, O, Box 402430, Dallas, 

TX 75240. Or call toll-free: 
1-800-527-3500. 

Texas 
Instruments 

Creating useful products 
and services for you. 



CojTjmgtat © 1963 Teens. Insmiinc’nEs 261477 

1-2- S and Lj:*u 5 are trademarks uf Lulls DfeveltipmenL CotpurarLon 
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VICTORY 

ATC. 



The Z-80 C Cross-Compiler 
Reef hos orrived. 


Is your Z-80 C object code larger than ir needs ro be? 
Rerrearmg ro assembler becouse C isn’r fulfilling irs promise? 

Your ship has come in. Vondora introduces rhe Z-80 C Cross- 
Compiler. Starring wirh rhe finest "pure" C-ro-8080 cross-compiler 
available (Whitesmiths), we've odded 8-bir expressions, a right 
calling convenrion, a peephole optimizer and full use of rhe Z-80 
instruction set to reduce your code size by up ro 36%. 

And if you're in a ROM-based environment, you'll appreciate 
our in-line machine code, listings, ROM-able rabies ond optional 
royalty-free runtime library! 

The Vondara Z-80 C Cross-Compiler is available for VAX, 
POP-11, 68000 and 
Z8000 hosts. 


For more information call 

(206) 5427611 or write VANDATA 

17544 Midvale Ave N, 107 

Seattle, WA 95133 

Coll roll free 

1-6004265245 



ANDATA 

THE UPPER HAND 
IN COMPUTER 
SOFTWARE. 


Text continued from page 141: 

future release. 

More than 100 library subroutines 
include several utilities for math, 
memory management, and string 
manipulation. Two important library 
functions behave differently with re¬ 
spect to the standard, so migrant 
code may need adjustment: the CI- 
C86 I/O subroutine fopen employs a 
12-choice mode argument, rather 
than the usual 3-choice mode, to ac¬ 
commodate CP/M end-of-file conven¬ 
tions and to differentiate between 
binary and ASCII files. The CI-C86 
open system-call simulation requires 
a 6-choice mode for similar reasons. 
The formatted I/O functions include 
the nonstandard, but welcome, ex¬ 
tension of capability in the inclusion 
of a binary radix. 

The manual's coverage of this par¬ 
ticular implementation of C is a bit 
thin. The individual programs in¬ 
cluded are documented in dearly 
structured style, but error messages 
are neither listed nor explained, and 
the descriptions of the programs and 
routines are often terse. The alpha¬ 
betic listing and clear one-to-a-page 
format of library-routine documenta¬ 
tion, however, make for easy refer¬ 
ence. 

This widely used compiler has 
been the subject of continual work 
and improvement since its introduc¬ 
tion, and it will probably continue to 
improve. C86 was relatively ineffi¬ 
cient at function calling, a drawback 
unrelated to overhead of register 
variables because the register type is 
converted to auto. Code generated for 
integer math and local-variable access 
was relatively efficient compared to 
others. 

In use, C86 is simple and straight¬ 
forward and complicated only by the 
need to manage the nonstandard 
linker's syntax. Error messages can be 
confusing if they don't offer addi¬ 
tional documentation, but a provi¬ 
sion to print a source listing after the 
preprocessing pass can be a useful 
debugging tool. By including source 
code for the run-time subroutine 
library. Computer Innovations gives 
the user greater control over the 
structure of the final executable code 
module. While I found no real basis 
for complaint about this product. 
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* * “LOWEST PRICES”* $ 



SMITH CORONA 
LETTER QUALITY PRINTERS 
SMITH CORONA TPl June Special $514 
Less June & July Mfg Rebate *., , 50 
ONLY ^464 

STAR WRITER 40 CPS S or P .. $1274 
PRINTMASTER 55 CPS S or P 1544 
NEC 3510 33 CPS SERIAL . 1336 

DOT MATRIX PRINTERS 

GORILLA BANANA Graphics.. ., $221 
EPSON 

MX-80 w/Graphics Rom+, BO cps r , 427 
FX-BO Friction & Tractor 160cps .. 595 
MX-100 Friction & Tract. lOOcps .. 653 
STAR MlCRONlCS 
GEMINI 10 2.3K Buffer 100 cps .. 329 


GEMINI 15 15" Carriage . 494 

OX I DATA 

82A Serial & Parallel 120 cps..... 404 
64 Parallel 15" Fr&Tr 200 cps .... 960 
92 Parallel 10 rr Fr&Tr 160 cps .... 501 

PROWRITER 8510 10' Par I20cps 404 
8600 -Nea r Letter Qua! i ty Pa r 1031 

PRISM 80 ... 756 



SUPERBRAIN 


SUPERBRAIN H 

DOUBLE DENSITY .$1970 

QUAD DENSITY. 2376 

SUPER DENSITY .. 2684 

COMPUSTARS FOR NETWORKING 

VPU-10 ..., ,.$1540 

VPU-20 .. 2284 

VPU-30.. 2656 

VPU-40 ... 3029 

DSS-10 . .. 3029 


AMERICAN SQUARE COMPUTERS Is 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00,) Be a 
Winner! Let US help YOU gel started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS lo WORK. 
Write or Phone today. 

Which Computers are Best? ... Free 
Insured Shipping at Low Rates. 


ADVANCED DIGITAL 

S-100 SUPER QUAD SINGLE BOARD 
COMPUTER Z-8Q 64K RS232 DISK 
CONTROLLER FOR 5" OR 8" . $474 
SUPER SLAVE 128K + PS NET/1 . . 437 


SUPER SIX/128 6 MHZ 12BK .... 555 

TURBODQS SINGLE USER. 250 

SUPER SYSTEM-DD-B .. 2327 

SUPER SYSTEM-8-HD-10. 3920 

ALTOS COMPUTERS 

8000-2 64K RAM.$2680 

8000-15 208K RAM.. 3653 

8000-10 208K RAM ... 5571 

5-15D 3 USER 2 5 1/4" ......... 2201 

5-5D 3 USER HARD DISK. 4379 

8600-12 16 BIT 20 MB HD .. 9104 

COMMODORE 64 CALL 

ATARI 400 w/Re bate Coupon . .. ,$149 
ATARI 800. 655 

TRAXX 5 1/4" ADD ON DRIVES 

Bare drive SSDD Quantity 2 Ea .. .215 
SSDD w/cabinet & power sup.312 



televideo 


TERMINALS 

TELEVIDEO 910 OR 910+.$538 

TELEVIDEO 925 Detach Keybd .. 674 
TELEVIDEO 950 Prog func keys .. 863 
TELEVIDEO 970 VT-1Q0 compat. .. 935 
ADDS Viewpoint 3A+ Emulates 458 
ADDS Viewpoint 60 Graphics.... 620 
ADDS Viewpoint 90 Prog EPROM 020 
ADDS Color Terminal NEW! .... 998 
Zenith Z-29 Z19& VT100 compat 655 
Zenith ZT-1 Terminal-*-modem 460 

Visual 50 Ergonomic.. . $545 

Visual 55 New! Enhanced #50.... 626 

Visual 100 80/132 columns ..890 

Visual 200 Tllts&detach keybd ... 761 


Visual 330 VT52&H az1500 co m p 782 


Visual 400 ANSI *3,64 compat .. 1074 
Visual 500 Graphics 14" screen 1646 

MONITORS 

ZENITH 

ZVM 121 Green Phosphor.$123 

ZVM RGB Color Monitor.. 545 

GDZ-13-14 Composite Color.325 

NEC 

JC1201M 12" Composite Color $378 
JC1202DHA 12" RGB Color Mon 810 
JB1201M 12" Green phosphor 176 

AMDEK 

Color l Color monitor.. $321 

3G0G 12" Green .. 165 


GRAPHICS & COLOR GRAPHICS 
VECTRJX 

VX 128 8 colors 322*560 Plx_$2245 

VX 364 16.8 million colors. 3865 

VXM Hi Re$. 13" RGB Monitor .. 1430 

MiCROANGELO 

MA 512 512*480 Monochrome . $674 
MA 520 512x480 + Screen Pak2 .. 890 


COMPUTERS 

COMPUPRO 

Compupro computers come as maim 
frame, boards, and drives, and you must 
set the switches. 

816A Computer 8085/8088 126K $3964 
816B Computer 8085/8088 256K 5038 
816C 8085/8088 384K 3 users ... 6470 

816D 10 MHz 8086 512K. 10052 

816-00 CRUZ 208K Oasis.. 6471 

816-016 10 MHZ 6086 512K .... 10052 

SEATTLE Pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100,128K Static Ram, 8 MHz 8086 16 
slot. Mainframe, 3 serial & 1 parallel 
ports, 

Gazelle H computer.$4346 

Hard Disk Gazelle n.,. 5750 

RADIO SHACK TRS-80 SAVE! CALL 

TARBELL with 2-8" disk drives 

EMPIRE I single sided ..$3304 

EMPIRE n double sided .. 3775 

MEDICAL SOFTWARE 

MICROMED & MICRODENT .. . 1656 

STAR DOC. 350 

THE DOCTOR h S OFFICE NEW! CALL 



NORTH STAR ADVANTAGE 


North Star Advantage 

8 BIT 

8/16 

Work Station.. 

$1918 

$2281 

2 Floppies 360K ea .... 

2252 

2542 

5 Mb Hard + 360K Floppy 

3362 

3652 

15 Mb Hard - 36GK Fioppy 

4385 

4748 


NORTH STAR HORIZON 


HORIZON 

1 User 

Multi 

2 Floppies 360K ea, ... 

$2252 

N/A 

5 Mb Hard & Floppy 

3362 

S6Q95 

15 Mb Hard + Floppy 

4385 

6821 

18 Mb Hard + Floppy 

5837 

8273 



Micro Decision II 

MICRO DECISION 

"ADEAL YOU CANT REFUSE' 1 

64K RAM Z80 4MHz 2 serial ports 

5 1/4" disks Free Software — CPM 2,2 
Microsoft Basic, BaZic. WordStar 
LogiCalc spreadsheet, Correct-it 

ONLY 

MP1 1 single sided 5 1/4". $818 

MD1 + ADDS 3A+ Terminal . 1269 

MD1 +ADDS 3A+ +Smith Corona 1769 

MD2 2-5" SS drvs + Per, Pearl ... 1148 

MD2 + ADDS 3A+ Terminal. 1599 

MD2 +ADDS 3A+ +Smlth Corona 2099 

MD3 2 sided drives & Bookkeeping 

6 Personal Pearl. FANTASTIC BUY 

MD3 2 Double sided drives __, 1566 

MD3 +ADDS 3A+ Terminal ......2019 

MD3 +ADDS 3A+ +Smith Corona 2519 
Above Packages include all Cables 

DECISION 1 

"IBM-360 on the 2-BO & S-100 Bus!" 
Sixteen programs running simultan¬ 
eously! FREE CPM, Microsoft Basic. 
S-100, IEEE 696. 14-slot, 4 MHz Z80 
Real time clock. Interrupts, 3 Serial 
& 1 parallel port, 64K static RAM ex¬ 
pandable to 1 Megabyte. 

D1 Hardware8Software as above $1712 
D2 Has 2 DSDD 5 1/4" drives ... 2485 
D3A 1 DSDD 5 1/4" *5 Mb Hard Disk 
+'Wordstar, Correct-It, LogiCalc, 
BaZic, and Personal Pearl 

D3A w/5 Mb Hard Disk .3120 

D3C w/15 Mb Hard Disk. 3822 

MOS Multi user upgrade 3-64K RAMS 
+Micron:* operating system ... 1432 

MOS+ with above & Whitesmith's C 
8 Pascal... 1783 

MORROW DISK DRIVES 

Complete systems include S-100 con¬ 
troller. power supply, cabinet, & fan, 
CPM & Basic 80 


Add Drives include power supply, cabi¬ 
net & fan. Add 




System 

Drive 

5 1/4" Winchester 

5Mb 

$1572 

$1151 

5 1/4" Winchester 

15Mb 

2485 

2064 

0" Winchester 

10Mb 

2625 

2134 

B" Winchester 

20Mb 

3187 

2766 

14" Winchester 

26Mb 

3187 

2766 

S'" (w/DMA controller) 



One 1 sided .., 


$870 

$576 

One 2 sided ... 


1081 

800 

Two 1 sided 


1418 

1011 

Two 2 sided .., 


1839 

1432 


Call for latest prices & availability 


AMERICAN 



cnitAoc 


919-889-4577 

Circle 22 on inquiry card. 


4167 Kivett Dr. 



Factory Guarantees We Beat Prices 

COMPUTERS 


Jamestown N.C. 27282 


919-883-1105 
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Name 

DeSmet C Development Package version 
15 

Type of Software Package 

C programming language compiler 

Manufacturer 

C Wane 

1607 New Brunswick Ave. 

Sunnyvale, CA 94087 
(408) 736-69Q5 

Price 

STQO 

Format 

5 £4-inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

Type of Compiler 

Produces object code or assembly 
language 

Computer Needed 

IBM PC running PC-DOS or CF/M-86 with 
two single-sided disk drives and a 
minimum of 64K bytes of RAM 

Documentation 

105-page loose-leaf manual 

Audience 

Systems and applications software 
developers, C programmers 


neither its features nor its perfor¬ 
mance were relatively outstanding. 

Mark DeSmet has recently released 
a full suite of 8088 systems-develop- 
ment software accompanied by more 
than 100 pages of documentation. 
Available from C-Ware for the low 
price of $100, the package includes a 
two-pass compiler, screen editor, 
assembler, linker loader, cross- 
reference and list utility, object-code 
librarian, and two valuable system- 
utility programs in both source code 
and executable form. The run-time 
library is supplied in two versions; 
one provides 8087 coprocessor float¬ 
ing-point support, and the other pro¬ 
vides software floating-point subrou¬ 
tines. 

The extent and quality of these pro¬ 
grams are amazing. The DeSmet con- 
piler was usually fastest in compila¬ 
tion and linkage times, regularly pro¬ 
duced tight code and small incre¬ 
mental program size, and always 
ranked at the top in terms of execu¬ 


Name 

Lattice C version 1,04 

Type of Software Package 

C programming language compiler 

Manufacturer 

Lattice Inc, 

POB 648 

Hoffman Estates, JL 60195 
[3T2] 843-2405 

Price 

S 500 

Format 

5 V* -inch double-density single-sided IBM 
POcompatrble PC-DOS or CP/M-86 format 
floppy disks 

Type of Compiler 

Produces object code 

Computer Needed: 

IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and a 
minimum of 128K bytes of BAM 

Doc urn e n t at 1 on 

]62-page staple-bound loose-leaf manual 

Audience 

Systems and applications software 
developers, C programmers 


Name 

CBS version 2.01 

Type of Software Package 

C programming language compiler 

Manufacturer 

Intellect Associates Inc. 

POB 365 

Holbrook, NY 11741 
|516) 472-4449 

Price 

SI 50 

Format 

5 Va -Inch double-density single-sided JBM 
PC-compatible PC-DOS format floppy disks 

Type of Compiler 

Produces object code 

Computer Needed 

IBM PC running PC-DOS with two single¬ 
sided disk drives and a minimum of 64K 
bytes of RAM 

Documentation 

60-page staple-bound manual 

Audience 

System and applications software 
developers, C programmers 


tion speed. Because it is relatively 
young, the product is bound to have 
some rough edges. For instance, the 
preprocessor section of version 1.5 
failed to properly handle tests of in¬ 
tricate ^define expansion, producing 
spurious code with no compile-time 
error indication. In all other tests run, 
no further fault was found with com¬ 
piler accuracy. 

This system produced consistent 
optimization in both code size and 
execution speed and generated code 
that consistently outperformed all 
but the Lattice compiler. In the short 
history of this product, C-ware seems 
committed to continuously improv¬ 
ing it and has already added substan¬ 
tially to the library. The DeSmet 
package is an unsurpassed vehicle for 
programmers in other languages 
(particularly assembler) to use in 
learning C. Examples of C and 
assembly-language source files that 
are included deftly illustrate the 
range of capabilities available. 

Although it does not support Unix 


version 7 extensions, in most other 
respects the DeSmet compiler accepts 
the entire standard C syntax, in- 
eluding all widely used data types 
and operators. For example, the only 
pre-Unix version 7 data type miss¬ 
ing is short, which may be added by 
employing typedef. Extensions are 
made to support 31-character variable 
names (for more readable code) and 
to include assembly language in line 
via the #asm preprocessor directive. 
Console I/O is not provided with 
redirection in the current release, 
and only the small memory model is 
presently supported. 

A fuU-facility programmer's tool, 
the screen editor has an elegantly 
simple command syntax. The 
assembler includes all 8087 
coprocessor mnemonics and uses a 
syntax that differs only slightly from 
that of Intel's ASM-86 standard. Bind, 
the system's linking loader, is used to 
produce executable files from the ob¬ 
ject output of both the assembler and 
the compiler. It produces a full sorted 
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'""AUGUST 

PRICE WAR! 


These sole prices good through August 31,1983. 


WordStar® 

$249 

dBASE II™ 

$439 

Lotus™ 1/2/3 

$379 

SuperCalc™ 

$129 

Multiplan™ 

$189 

WordStar' 

MailMerge" 

InfoStar* 

WordStar' 
dBASE IF 

VisiCalc® 

Perfect Writer 

$349 

$259 

$679 

$169 

$289 


ALPHA SOFTWARr- 

All Products 

CALL 

APPLIED SOFTWARE TECH NO L06Y 1 " 

Werjaform 

$269 

ASHTONTATE 

dBase 11 

$430 

ASPEN SOFTWARE’" 

Grammatik 

$ 66 

Random House Proofreader 

$ 39 

Random House Thesaurus 

$11® 

C.ML B. Ill ENTERPRISES'" 

WS-Patch and WS-Keys 

$ 35 

COMPUTING! 1 ’" 

Power f 

sim 

CONTINENTAL SOFTWARE " 

Home Accountant 

CALL 

DIGITAL RESEARCH" 

CBASIC 

$109 

CB-80 Compiler 

PASCAL/ Mm- 

$379 

$259 

SPP 

$155 

Access Manager 

$225 

Display Manager 

CBASIC 66 

$299 

$139 

PASCAL/MT+ 66 

$289 

Concurrent CP/M 86 

$249 

CP/M flfi 

$ 49 

FOX AND GELLER- 

Quickcode 

$219 

m\ 

$ 59 


dGraph 

HAYES'" 

Smart Modem 
HOWARDSOFr 
All Products 
IUS T " 

Easy Writer II 
EasySpeUer II 
Easy Writer /Speller 
EasyFHer 

Financial Management Senes 

LEXISOFr 

SpellBinder 

LFFETREE SYSTEMS’" 

VolksWnter 

LOTUS’" 

i/m 

METASOFT" 

Banchmsrk 
MICRO LAB 1 " 
lax Manager 
MICROPRO* 

Wordslar 

Wordstar/MailMerge 

Wordstar/Mai IMerge/ SpellStar 

Wordstar/1 nloStai 

MadMerge 

InloStar 

CalcStar 

OataStar 


$219 

Super Sort 

$129 


SpelJStar 

1129 

$549 

RepcrtStar 

$219 

Apple Packages and Other Specials 

CALL 

CALL 

Professional Pah 

CALL 

MICROSOFT* 

RAM Card’" 

$ 89 

$189 

Soflcartf™ 

$249 

$119 

Videolerm [Videx'"| 

$239 

vi' 

All Three Above 

$479 

$259 

CALL 

Multiplarf" 

$169 

Enhancer II (Vide* 1 ") 

$119 


BASIC 80 

$275 

$239 

BASIC Compiler 

$295 


COBOL Compiler 

$549 

$129 

FORTRAN 80 

$349 

Flight Simulator 

$ 45 

$379 

Multi-tool Word 

CALL 

All Other Products 

CALL 

$359 

MICROSTDF" 

Crosstalk 

$119 

$179 

OASIS™ 

The Word Plus 

$129 


Punctuation and Style 

$109 

$249 

ORGAN FC" 


$349 

$459 

$499 

$129 

Milestone 

$269 

PEL CORPORATION 1 " 

Personal Investor 

$105 

$259 

PERFECT SOFTWARE'" 


$ 89 

Perfect Writer 

$289 

$179 

Perfect Speller 

$169 


Perlect Writer/Speller 

$409 

Perfect Calc 

$169 

Perfect Filer 

$279 

All Four Perfect Products 

SOFTWARE PUBLISHERS'" 

$799 

PFS file 

$ 95 

PFS Report 

$ 95 

PFS Graph 

SORCIM- 

$ 95 

SuperCalc 

$129 

SuperCalc2 

CALL 

SuperWhler 

$179 

SpelJGuard 

VlSICOftP^ 

$129 

YisiCalc 

$169 

VisiTerm 

$ 85 

VisiDex 

$189 

VisiFile 

$209 

Vist Schedule 

$209 

VisiTrend/Plot 

$209 

VisiWbrd 

$279 

Business forecaster 

$100 

Desktop Planner 

Specials 

$219 

CALL 

FLOPPY DISKETTES (Boxes of Ten] 

r 

$ 25 

5" (SSF 

$ 25 

5" IDS) 

$ 35 

Larger Quantities 

CALL 


NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


When you buy software from us you're in good 
eompanv Yuu see, one of our favorite customers is 
IBM, it sell. 

That's right. 

When IBM PC headquarters in Boca Raton. 
Florida wants to try mil some competitive products, 
they give us a call and place an order. 

So do Hewlett-Packard and General Electric and 
H oncy well. 

f rankly, we re Battered hut not surprised. 

Because we know we’ve earned a national reputa¬ 
tion for rock-bottom prices, fast, personal service. 


and outstanding product support. 

Now. we'd like to go to work for vou. 

TAKE A LOOK AT WHAT WE OFFER. 

LOWEST PRICES; Compare prices for yourself. We 
think you'll he impressed, (Somebody at IBM must 
love a bargain!| 

How do we keep prices so low? By buying in 
tremendous volume and negotiating the best deals. 

(Wc were the first mail-order house in the country 
to sell Perfect Writer! J 

FAST DELIVERY; When you call HOO-SGFTWARE 
you get the fastest delivery available anywhere. 


Which means that every order is filled the day we 
get it. And that our unique Order Tracking 
System" 1 is on the job, keeping labs on your order 
every step of the way 

Our giant inventory one of the largest in the 
United Stales also assures you of lhe fastest 
possible service. Everything's in siock so you don't 
have lo wait. 

TECHNICAL SUPPORT ; It's the best When IBM 

calls with a quest ion. we hr iter he ready! (One day. 
when him have a question, you'll be glad you 
bought from 800-5 OFTWAREJ 





WRITE 

800-SOFTWARE 

940 Dwight Way, Sec, 14 
Berkeley, CA 94710 
CA residents TO 

add sales tax. 


((800-S0FTWARE) 

ORDER, CALL TOLL-FREE: 800 - 227-4587 

IN CALIFORNIA: 800-622-0678 or 415-644-3611 


•*'Copy right NOO- Soft ware 1983 

Microsoft is A registered trademark, and Softcard. RAM Card, and Multi plan are irattemarks of the Microsoft Corporation, 


□ Purchase orders accepted. 

Please call us in advance, 

□ Prompt U PS 3 day Blue Label, 

□ Call for shipping charges, free 
catalog., and other low software 
prices. 

□ Now open Mon, Sat. 

□ International and national dealer 
requests welcome, 

□ Quantity discounts available. 

D Prices may change. 


Circle 3 on Inquiry card. 
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list of public symbols with corres¬ 
ponding segment locations and off¬ 
sets. A utility program, elist, pro¬ 
duces paginated source listings with 
line numbers, fully formatted for 
printing, and includes a cross- 
referenced listing of all functions and 
all line numbers where they were 
found. Object libraries included can 
be called from either C or assembly 
language, and both options are dear¬ 
ly explained. 

The object library supplied consists 
of 59 subroutines. An additional 16 
routines for IBM PC screen and 
keyboard handling are induded in 
a separate assembly-language source 
file that may be assembled and linked 
with C or assembly-language object 
modules. A C implementation of the 
game of Life, invented by English 
mathematician John H. Conway, is 
included in both executable and 
source-code forms to illustrate the 
use of this comprehensive assembly- 
language PC screen handler. 

Two other source files accompany 
this package. A core-style file-dump 


utility illustrates the use of file and 
screen I/O routines. An assembly- 
language source file for an operating- 
system utility patch, which extends 
the keyboard input buffer from its 
current 15 to a full 128 characters, il¬ 
lustrates use of the system assembler 
Both are induded in executable form 
and are valuable as programs and as 
examples. 

Although brief, the documentation 
devotes just enough attention to each 
feature in this extensive package to 
supply the user necessary informa¬ 
tion. The lack of an index seems less 
noticeable here than in some other 
documentation due to the dear struc¬ 
tural organization and the inclusion 
of a functionally subdivided listing of 
library routines in the table of con¬ 
tents. All programs include extensive 
error messages, which are fully doc¬ 
umented. 

Intellect Associates C88 is a one- 
pass, nonoptimizing, integer-only 
subset compiler that seems to be con¬ 
structed on a foundation of the public- 


domain small-c source but incorpor¬ 
ates many enhancements. Memory 
usage is limited to the 64K-byte 8080 
.COM file format, with the origin of 
a user's program set at the address 
100 hexadecimal. The somewhat non¬ 
standard subset of C this compiler 
supports is limited, but fortunately 
the documentation clearly outlines 
what is missing. A function library 
consisting of 44 individual object files 
requires the supplied linker to form 
an executable file. No run-time I/O 
redirection for the user's programs is 
supported. Modules may be com¬ 
piled without a main,so they can be 
used as subroutines in addition to 
the object files supplied. 

The two allowable data types are int 
and char, and pointers may point 
only to these. Structures, unions, 
compound assignments, goto, the 
storage classes auto, static, extern, and 
register and typedef declarations are not 
allowed. Multidimensional arrays are 
not permitted, and subscripting 
either an integer array or a pointer to 
an integer—in contrast to standard 



diskette) $45.00 


notice, 


the total programming 


PROGRAMMERS 
“C” the extras we offer 


nm tlmo irtct -i /'Amnilor viM -iHHrggSJ 

* Complete non-float implementation (float 
avail 3Q) per Kernighan and Ritchie. 

* Small and medium models supported. Medium 
model allows greater than 64k of code and 
greater than 64 k of data. 

* Complete standard I/O pac kage. 

L Source level debugger 

c-window symbolic debugging- 

: Fu'nC expreffiion evaluation during 

or breakpoint 

Ask for a demonstration package — 
you’ll immediately "C” the difference! 
Available for Victor 9000, C Compiler. ...... .$195.00 

IBM PC, Zenith 2100, other c-wtitdow. .$195.00 

MSOOS systems. Inquire c-window demo package 

about CR/M-S6 version, (w/mamial ** 

Prices subject tu change without 
c-window fm c-systems; IBM tm IBM Corp.- MSDOS 
Microsoft; Tl Professional tm TI;€P/M-S6 tm Digital Research. 

B P.O.Box 3253 • (714)637-5362 
Fullerton. CA 92634 


PROGRAMMING IN C ? 

BE SURE YOU GET ALL THE PHACT's ! 

base your C programming on 

PHACT-dbrm 

a m ul ti- k .e y e d tl S A M) 

Data Base Hecord Manager. 

PHACT-dbrm 

is an easy to use library of C callable 
functions for manipulation of records in 
a database, plus high level database 
manipulation tools. 

PHACT-dbrm 

supports; data dictionary; 5 datatypes; variable 
length records; full database security; database 
locking, data portability; "h" file creation and 
much much more! 

PHACT-dbrm 

runs on; all UNIX systems • IDRIS and UNIX look- 
alikes • MSDOS •CP7M 

PHACT-rql [ Relational Query Language i PH ACT-rg 
( Reocrt Generator l end PHACT-r*D fReiatiunal Screen Generator J 
under development 

PHACT-dbrm 



is priced between EE2504E950. [Source available] 


ASSOCIATES LIMITED 

To get all the PHACT's call DAVID GRAHAM at 

PH ACT ASSOCIATES Ltd • 212 • 420-1512 
231 EAST II STREET • NEW YORK * NY 10003 
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Apparatlnc. 


You've got a problem. Qo to your 
favorite computer store. Ask to see their 
Combo Cards. Then ask about their RAM 
Cards. See the problem? Just too many to 
pick from. Mow, ask to see the CRAMBO™. 
Wo problem. There's only one. Ours. Except 
you don't know what a CRAMBO is. You've 
probably guessed it's a Combo Card piggy 
backed to a RAM Card. So it only takes up 
one slot in your IBM/PC. That's right. But 
here are the details. 


THE COMBO II CARD: 

Tor $189 you'll get a Clock Calendar, 
Async Communications, Parallel Printer and 
a Game Adapter. 


THE 512 K RAM CARD: 

It too, is only $189 with 64K of RAM 
installed. And when you need more RAM, 
64K increments are available for $64 each. 
And, SDRIVE, the electronic disk emulator, 
is available at no cost with the RAM Card. 


You can buy either of our boards 
separately for use in the XT or PC expansion 
chassis. But only our boards can be piggy 
backed to give you the one and only 
CRAMBO. And for only $359. 

Go check out the CRAMBO at the same 
store carrying all those Combo Cards and 
RAM Cards. If they don't have the CRAMBO 
have them call us. 800 / 525 ' 7674 . Or write: 
Apparat, Inc. 4401 South Tamarac Parkway, 
Denver, Colorado 80237, 303/741-1778. 


IBM PC is a registered trademark erf International Business Machine Corp, 


Circle 25 on Inoulrv card 























Eye-Guard... 

the only anti-glare shield * 
made with lead to 
cut eye fatigue caused 
by glare, X-rays, 

UV radiation & microwaves 
from computer terminals. 


The new Eye-Guard anti-glare 
screen shield is made of 
strong, impact-resistant, 
lead*impregnaied acrylic. 

It is identical to the 
material used as windows 
by nuclear power plants and 
hospital x-ray facilities 
to block radiation and protect 
personnel And, even though 
Eye-Guard screen shields 
contain 30% lead (by weight), 
they are completely 
transparent. 

Whether your eye-fatigue is 
caused by glare, radiation, 
or both, from your computer 
terminal, Eye-Guard will 
give your eyes relief, 

Eye-Guard is the only 
anti-glare shield on the 
market made with lead. It's 
the only product that can 
make that claim. 


eliminating the possibility 
of damage to your eyes from 
computer generated radiation 
that it’s sold with a 100% 
money-back guarantee 
of satisfaction. 

If your eye-fatigue isn't 
absolutely eliminated in the 
first 30 days, we II buy back 
the Eye-Guard Leaded Screen 
Shield for the full purchase 
price. 

Order your Eye-Guard Leaded 
Acrylic Anti-Glare Radiation 
Shield today 9W* x 11 W 
or 10" x 13," complete with 
velcro fasteners for easy 
attachment to most monitor 
screens, $129.95. 

Eye-Guard Leaded Acrylic 
Radiation Shields (without 
anti glare filter), $119*95* 

Deafer inquires invited 


It is so effective at 
reducing eye-fatigue and 

•Attaches to computer tcrmir>at with convenient Velcro tabs. 


• 

IIIIIHIV V! 




FOR CREDIT CARD ORDERS. 

CALL (800) 
221-7070 

IN NEW YORK STATE, 
CALL [212] 90S-6876 


# = 


i • 




Mali to: 

LangJeySt, Clair Irslmmentation Systems, Jnc. 

132 W, 24th SL, hew York, NY 1001 \ 

Please ship the following Bye-Guard Leaded 
Acrylic Radiation Shields; 

_9Wi p 'xl 1 W and/or_10" *13* with 

anti-glare filter® $129.95 $____ 

—SW'xllfc" and/or^. I0"xl3 tf without 
anti-glare filter @ $ II 9.95 $_ 

Total number ordered_ 

Ship Regular UPS O UPS Blue Label □ 
Parcel Post □ Overseas □ 

Add $4-00 each for shipping and handling. 
Add $10.00 for shipping overseas, parcel 
post or UPS Blue LabeL 
Add sales tax where applieablc. 

Charge to my MasterCard □ Visa □ 

No._____Expires___ 


My check for $ . 
costs enclosed. 

Ship to: 


Including shipping 


NAME 


ADDRESS 


CITY 


STATE ZIP 


>:*:• l_.an3ley-St.Qair Instrumentation Systems, Inc. 


132 W. 24th St, New York, NY 10011 

Circle 234 on Inquiry card. 


syntax—will double the subscript 
evaluation. Arguments to #definas are 
not permitted, and includes may not 
nest. 

AH constant expressions are 
evaluated at run-time (rather than at 
compile time, which would be fast¬ 
er), and function aiguments must be 
defined in the order in which they 
appear in the function declaration. 
The compiler considers all unde¬ 
clared but referenced functions or 
variables to be external functions and 
sends necessary external references 
to the object file. The user must ex¬ 
amine the list of external identifiers 
printed at the end of compilation for 
incorrect entries such as misspelled 
variable names. 

Function calls have a decidedly 
nonstandard but potentially in¬ 
teresting feature for the absolute - 
address adventurer. Almost anything 
you can imagine immediately fol¬ 
lowed by ((the open parenthesis) is 
compiled as a function call. Thus 
10OO() would call absolute memory 
location 1000 decimal and array[ij( ) 
would call the location whose ad¬ 
dress is found in the ith member of 
the array. Arguments to such func¬ 
tions are pushed onto the stack in the 
order in which they appear within 
the parentheses. 

Most of the object files that con¬ 
stitute the library have nonstandard 
names, syntax, and functions and do 
not include routines for heap man¬ 
agement or string handling. Several 
useful PC console interface, BIOS in¬ 
terface, special-purpose disk I/O, and 
memory-utility functions are also on 
the disk. The 60 pages of documen¬ 
tation are neither well structured nor 
oriented to the novice. After con¬ 
siderable groping about, however, I 
found most of the information I 
needed. 

CSS was fast at compiling its lim¬ 
ited subset of the C language, and it 
generated some of the smallest ex¬ 
ecutable files. The supplied interac¬ 
tive linker was equally rapid and on¬ 
ly required input of files actually used 
by the final program. I felt a certain 
frugal satisfaction at seeing this soft¬ 
ware produce an executable utility 
program to clear the PCs display 
screen that occupied only 128 bytes 



























Microsoft languages 
connect your software to 
more 16 -bit systems. 


The largest market for 16-bit software. Over 
95% of ali 16-bit microcomputers run Microsoft.* 
operating systems, languages, or both. That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems. The IB Mr PC, and systems from Wang, 
Zenith, DEC, Victor, Altos, Texas Instruments 
and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it’s far easier to trans¬ 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi¬ 
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan¬ 
guages are compatible with ANSI or ISO standards. 
A total programming environment. Compatible 
languages. Operating systems. Utilities. Plus 
complete support. All the tools you need 
to write software that sells 
Leadership in micros 
Microsoft wrote the 
first BASIC 
for the 


first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MSrw-DOS and XENIX™ operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan¬ 
guages and operating systems. Or, write for our 
booklet,"The Microsoft Language Family." A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 

BETTER TOOLS FOR MICROCOMPUTERS 

MICROSOFT 

M ICR QSOFT COR PORATI O N 
10700 NGRTHUP WAY 
BELLEVUE, WASHINGTON 96004 



Microsoft c- a registered trademark. 

■ MS. XENIX and the Microsoft logo a 
trademarks of Microsoft Corporation 



Need to Measure Your 
Corporate Communications? 


Want to define your company's image? Measure 
competitive strengths? Determine the acceptance of your 
company publications? Gauge reactions to your annual 
report? Determine the effectiveness of your corporate 
advertising? Monitor the impact of important trends and 
developments on your company's business? 


Call McGraw-Hill 


Research 

Backed by 30 years of research 
experience covering scores of 
markets and fields, McGraw-Hill 
Research professionals design 
custom projects that can make a 
big difference in the success of 
your corporate communications 
efforts. The Corporate Commu¬ 
nications Research Center will 
meet your research needs 
promptly, at a reasonable price. 

Put McGraw-Hill Research to work 
for you. 


For a quote or proposal, call 
Joan Bullen, Director-Corporate 
Communications Research 
Center at (212) 997-3517 or 
Eleanor Nicoletti, Project Director, 
at (212) 997-3095. Or, write Corpo¬ 
rate Communications Research 
Center, 1221 Avenue of the 
Americas, New York, NY 10020 



If it’s a communications problem, we 
probably pioneered the solution. 


INTRODUCES: PC-VS AM™ 

TM 


one of the most comprehensive and versatile I/O programs available with 
power and performance to match that of the IBM-PC.® 

uses sophisticated and easy command Language that allows flexible and 
efficient storage of information. 

meets the challenge of today's complex system and application needs while 
saving time and money in development* 

SYSTEM REQUIREMENTS: IBM^PC™ , DOS, 64K RAM, ONE DISK 
DRIVED", 80 COLUMN DISPLAY, OPTIONAL PRINTER 

INTRODUCTORY PRICE: $155.00 

(Offer good through Sept. 7 t 1 933) 

In order to enable us to market the most economically prices software we use 
funct tonally ~inexpensive packaging™ . Thus, passing the savings on to you* 

PROFESSIONAL BUSINESS SPECIALISTS,™ INC. 

P.O. Box 026005 
Miami, Florida 33102-6005 

Call Collect (305) 545-7077 

For Information and Specifications. 

Method of Payment: Check, Money Order. 

Terms: All Handling and Shipping are included In Software price. Allow 2-4 weeks delivery. 
Trademark: IBM is a registered trademark of International Business Machines, Corp. 
PROFESSIONAL BUSINESS SPECIALISTS. FUNCTiGN ALLY-INEXPENSIVE PACKAGING, PC- 
VSAM, PBS are Trademarks Pending of PROFESSIONAL BUSINESS SPECIALISTS. INC. 



on the disk. Other compilers impose 
a minimum overhead of 6 to 10K 
bytes on executable files by including 
mandatory I/O redirection, even for 
those programs where this is un¬ 
used and totally inappropriate. 
However, the performance of the 
code generated, especially in such 
critical areas as looping and local- 
variable access, is inadequate for any 
serious production work, particular¬ 
ly when compared to the price/per¬ 
formance ratio of other available 
software. 

Lattice C, in addition to the two-pass 
compiler, includes a standard library 
in object form, an object module 
disassembler, three header files, a 
source function-extraction utility, and 
sample C source files. A run-time 
package supports full I/O redirection. 
The 150-page manual includes a 
detailed table of contents and a com¬ 
prehensive index. With the addition 
of an object-code librarian, this com¬ 
piler is marketed as the Microsoft C 
compiler. 

The Lattice C compiler produces 
remarkable code. In integer and 
floating-point math evaluation, 
pointer and array handling, local- 
variable access, and function calling, 
performance was outstanding in 
terms of both execution speed and 
code compactness. Most measures 
applied to the compiler group echoed 
this superiority. Not only was the 
code fast and compact, but the Lat¬ 
tice compiler was consistently second 
only to the DeSmet compiler in com¬ 
piling and linking speed in both 
memory-disk emulator and floppy- 
disk environments. 

Rapid compilation and high-perfor¬ 
mance code are crucial in a product- 
production environment where they 
facilitate an interactive "successive 
approximation" style of coding. This 
compiler encourages the program¬ 
mer to code in small units, testing 
each as he goes, rather than build 
untested monoliths that require 
laborious debugging. 

In extensive use over an 8-month 
period, the Lattice compiler has per¬ 
formed reliably and predictably, even 
when facing intentionally nasty traps 
and errors. The preprocessor handles 

continued on page 158. 
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COMPETITIVE EDGE 

WELCOME TO THE GREAT LAKES EXPANSION CELEBRATION 

SLUDER HAS EXPANDED AND RELOCATED AND IS NOW READY TO SERVE YOU EVEN 
BETTER THAN BEFORE. WE ARE CELEBRATING AND TO HELP YOU JOIN US WE ARE 
FEATURING THIS MONTH SOME BRAND NEW ITEMS AND HAVE CUT EVERYDAY SALE 
PRICES EVEN FURTHER. 


COMPUPRO’* FROM GODBOUT ELECTRONICS LOMAS DATA PRODUCTS INC. 



FULLY INTEGRATED 



816-A A&T 

$ 3995, 

CSC $ 

4449. 

816-B A&T 

$ 5095, 

CSC $ 

5690. 

816-C A&T 

$ 6566, 

CSC $ 

7335. 

816-D A&T 

$10216, 

CSC $11676. 

816-08 A&T 

$ 6566. 

CSC $ 

7335. 

816-16 A&T 

$10216, 

CSC $11676. 

816-68K AT 

$ 6566, 

CSC $ 

7335, 

SUB-SYS W/DISK 2 3495 

CSC $ 

3595. 


COMPETITIVE EDGE INTEGRATED BUDGET SYSTEMS 


85/88. 64K, J/O-l. 10 SLOT. CP/M. (2) 8" DSDD $3095. 

6MHZ CPU Z. 64K. I/O !. 10 SLOT. CPM. (2) 8” 2995. 

1IIMHZ 8086, 128K. I/O. 10 SLOT, CPM. 2-8” 2895. 

I0MHZ 8086. 256K. 1/0-2. 10 SLOT. MPM. 2-8” 5495. 

IflMHZ 8086, 512K. 1/0-2. 10 SLOT. MPM, 20MB 9995. 

I0MHZ 68K. 128K, 1/0*1, 10 SLOT. CPM. 2-8” 2895. 

CPU 80286. 128K, l/O-I, 10 SLOT. CPM. 2-8” 4495. 

DISK 1 & CPM-2.2 $ 445. DISK 2 A&T 507. 

CPU 80286 A&T $1164. CPU 80286 CSC 1268. 

CPU 68000 A&T 499. CPU 68000 CSC 621. 


M-DRIVE-H A&T 1282. ENCLOSURE 2 DESK 595. 


8MHZ 8086. LDP72. HAZITALL, 256K DRAM 
4 BOARD SET FROM LOMAS 

AUGUST 

sale 

$1399- 


LOMAS Sion PC2-5 , ’DRS.8MHZ8088 $2499. 

128K RAM. LDP72. HAZITALL. MSDOS, 15 SLOTS 

COMPETITIVE EDGE INTEGRATED SYSTEMS 

8MHZ 8086.128K DRAM. 2.4 MB2-8"DRS. 10 SLOT 2995. 
I0MHZ 8086. 128K STATIC. 2-4 MB. Ill SLOT 3796. 

LOMAS 286. I28K. 2.4 MB 2-8” DRS. 10 SLOT 4995. 

2 USER MPM 86. 86/89, 256K, 10 SLOT. 2-8” 3895. 

5 USER MPM 86.86/89,512K. 10 SLOT. 1-8” 8MBHD 6595. 
5 USER MPM86,86/89.512K, 10SLOT. 1-8"32MBHD 8095. 
•1 BOARD SET AUGUST ONLY, 86. LDP72.HAZ.256K 1299. 
8MHZ 8086 $420.. LDP72 $220.. HAZITALL $260. 

10MHZ 8086 $520.128K STATIC $875.256K DRAM 636. 



SEATTLE COMPUTER PRODUCTS 

GAZELLE. 128K. LIST $5995. SALE $4695. 

15 MEGABYTE HARD DISK FOR GAZELLE 1895. 

INCLUDES CONTROLLER & SOFTWARE 
SEPARATE CABINET & 15 MB HD 2095. 

COMPETITIVE EDGE BUDGET SYSTEM 

SEATTLE 86 CPU SET, 128K. (21 8”. MSDOS 2.0, 3395. 

10 SLOT CAB. POWER SUPPLY, READY TO RUN 
POWER SUPPLY. READY TO RUN 

CE INTEGRATED SYSTEM W/ 1-8” DK, 15 MEGA- 4995. 
BYTE HARD DISK, 8086 SET. MSDOS 2.0, 128K 
OF FAST SEATTLE STATIC RAM. 

8086 CPU SET, MSDOS $595, 64K STATIC RAM 475. 

SCP DISKMASTER 319. SCP 2 PORT SERIAL 175. 

SCP 4 PORT SERIAL 210. 8087 PACKAGE 263. 

SEATTLE RAM+ & RAM+ 3 FOR IBM PC 

RAM+ 64K $199. 128K 249. 192K 299. 256K 350. 

RAM+ 3 64 K 269. I28K 319. 192K 369. 256K 420. 

8087 PACKAGE W/8087 & BASCOM. LIB 263. 

HARD DISK SUB SYSTEMS FOR ANY Z80 CPM COMPUTER 

Hi MEGABYTE INCUDES SOFTWARE ( AH & COSTROU.KH $ 1795. 
22 MEGABYTE IN< TIDES SOFTWARE CAB. & CONTROLLER $2295. 
44 MKUABYTE !\< U [)K.H SOmVAKE UAH, & f'ONTROtXKK $3995. 
ABOYK KOR (’IVM OH TKLKTEK TV R BO DOS' UKALKK PRICKS AVAIL 


TELETEK 

TELETEK OFFERS FINE SINGLE & MULTI-USER 
COMPONENTS IN THE 4 & 6MHZ Z80 SERIES 
Z80A. 64K. 2-5" .6 MEGABYTE FLOPPY $1795. 

SYSTEM W/2 SERIAL. 2 PARALLEL PORTS 
AND CP/M 2.2 OPERATING SYSTEM 

10 MEGABYTE HARD DISK FOR ABOVE 1795. 

22 MEGABYTE HARDDISK FOR ABOVE 2295. 

Z80A. 64K. 2-8" 2.0 MEGABYTE FLOPPY 2495. 
SYSTEM W/2 SER. 2 PAR PORTS. CP/M 
AND 10 SLOT S-l Of) CABINET 

Z80A. 64K. 1-8" DR. 1 10MB HD. TWO 
Z80A SLAVES. TURBODOS NETWORK O/S 
10 SLOT CABINET. EXPAND TO 9 USERS 
BY ADDING MORE SLAVES. 22MB AVAIL. 

MANY CONFIGURATIONS UP TO 16 USERS 

TELETEK SYSTEMASTER $671. Z80ASLAVE $649. 
Z80B SLAVE 756. TURBODOS 750. 

TELETEK HD/CTC 596. CP/M 2.2 165. 

DEALER CORNER 

DEALER PRICES AVAILABLE ON SYSTEMS. 

HARD DISK SUB SYSTEMS & BARE DRIVES 
TELETEK COMPONENTS AT SPECIAL DEALER 
PRICES. WE DISTRIBUTE SPELLBINDER 
FOH IBM PC AND ALL CP/M COMPUTERS 


MANY TERMINALS (QUME 102 $535.), PRINTERS, & ALL CP/M & IBM PC SOFTWARE AVAILABLE 

COMPETITIVE EDGE • P.O. BOX 556 • PLYMOUTH, MI 48170 
800 ORDER LINE 1-800-336-1410 LOCAL & INFORMATION LINE 1-313-451-0665 
VISA & MASTERCARD ACCEPTED NO SURCHARGE 

CP/M. * MP/.M ARE TRADEMARKS OF DIGITAL RESEARCH. TltRDOBOS IS A TRADEMARK OF 
SOFTWARE 21)40 INC.. COMPUPRO" IS A TRADEMARK OF GODBOUT ELECTRONICS 
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INTEHNATIONAL 


Apple DOS 

Applied Software 

Technology LIST SALE 

Versatorm . 389 289 

Vtersalorm Pascal 2d 5 160 

Versaform/Corvus 

HrdDlsk,. 495 360 

ART SCt 

Magic Mailer. 70 49 

MagicPackCombc 225 156 

Magic Window ..... 100 75 

Magic Window II... 150 109 

Magic Words . 70 49 

Avanl Garde 
Ultra Plot/DlFy 

Datagraph. 99 71 

Beagle Brothers 

Apple Mechanic .... 30 22 

Beagle Bag . 30 23 

DOS Boss. 24 17 

Double Take. 35 27 

FlexTexl . 30 23 

Pronto DOS . 30 23 

Utility City. 30 22 

BPI 

GL.AR.AP, 

Payroll. JobCost, 

Inventory(ea) ...... 395 320 

Broderbund Soli ware 

Bank Street Writer 70 53 

General Ledger 

w'AP . 495 305 

Payroll. 395 275 

Computer Stallon 

Combined 

Enhanced Graphics 55 40 

Station Master ... 175 136 

Com share 
Image Maker 
Conti lie dial $□ 

CPA#1 r 2^_ 

(•114) .M... .fB. 

Cra#l|GL . .^250 

CPA #2 1 

CPA#4-P 
CPA #5-Buperty 
M an a 

FCM(j^H~ 

Mail)4H. . 1C 

Home Ac3MI^^^t5 

Crane 

Menu Gen eralo^^^^^l 
Creative Currie 
Speed Read 
Coursewarl 
DaklnS 
Business Bd 
keeping By 
Budget Plant] 

Dep redati q 

Planner 395 

Data must 

Reap (Real I 

Tax Beater 130 

Write On . 130 

Data anil 

BASIC Compiler.... 100 75 

Lisp Interpreter .... 125 94 

Micropainter ... 35 25 


Decision Sultware 

Accountant. 129 

Accountant with 

DBCalc. 149 

DBCalc —... 0 

Delta Software 
Bookkeeper Check 

Writer. 40 

Bookkeeper Master 90 


Financial Partner. 250 iBfl 

Pascal Programmer 

.. 296 223 

Pascal Tutor.. 125 97 

Eduwars 

Algebra 1 .. 40 30 

Algebra 2 .*. 40 30 

Algebras .. 40 30 

Algebra 4 . 40 30 

Algebra546 ...... 50 38 

Compu-Mathr 

Arithmetic Ski 50 37 

Compu-Raad. 30 22 

Compu-Spell/ 

Data Disk 4-8 (ea) . 20 15 

Compu-SpelU 

System .... 30 22 

Counting Bee. 30 22 

Decimals 49 37 

Fractions. 49 37 

Met ri-Vert .. IS 12 

Perception25 19 

PSAT Word Attack 49 37 , 

Rendezvous. 40 30 1 

SAT Word Attack 49 37 

Spell Bee w/ 

Reading Primer ... 40 30 

Statistics. 30 22 


Lightning 

Master Type. 

Link Systems 

Data Fax .. 

Data Link ........ 

Lin k Disk . 

Linklndex 
Link Sampler I... 

Link Video. 

LJK Enterprises 
Data Perfect...... 

Edit 6502 . 

LettrPelctw/ 

Mail Merge. 

Lotus 

Executive Briefing 
System ........... 

Micro Lab 
Asset Manager... 
Data Factory ... 
English SAT #1 
invoices dory ^ 
jjHkSyshiJT] 
MergM_ 

Painter I 
H Mai 


Sensible 

Applesoft + 


200 

300 


Strut. BASIC . 

.... 40 

30 

Best.. 

.... 40 

30 

Bug.The . 

.... 50 

32 

Build Using. 

... 30 

23 

DiskQrganizer . 

30 

23 

Disk Recovery, 

30 

23 

DOS Plus. 

. 25 

19 

Edit Soft. 

40 

30 

image Printer 



Epson ... 

.... 40 

30 

Image Printer 



Letter Dual . 

.... 40 

30 

Image Prtr NED 



DotMatrix . 

.... 40; 

30 

Multi Disk Catalog 25 

19 

Quadrant 6112 . 

.. 30 

23 

Omckloader 

.... 25 

19 

Sensible Speller 

. 125 


Sensible Spelter 




125 


Sens. Speller 



Word Handler . 

... 125 

r 94l 

Saner Disk Copy 

... 35 

261 

ffirra Otiltie 




... too 

70 

pf'v-. 

... 80 

56 


>ofr Compiler 

(TASCT . 

Muttiplan. 
^Math/^iSimp 1 
(ADIQSL, 

Tfc 


ioneraJ h 

HF 

[ducationai 

System . . 120 

ScreenwriterII ..... 130 
Screenwriter 
Pro tectoria l . 

landler 
Handler 


Applied Software 

Technology LIST SALE 

Versatorm .......... 495 371 

DaUmust 

Write On .. 130 99 

Denver Software 

EASY... . 750 562 

Imnlt 

ALDSystem III. ... 75 56 

Transtorth III .. 125 94 

Link Systems 

Data Fax .. 249 187 

UnkIndex ..... .... 195 149 

Link Sampler I. 60 45 

Link Video . 55 42 

Software Publishers 

PFS: file. 175 129 

PFS:Graph.. 175 129 

PFS: Report. 125 94 

:0fP 

_ 

. 100 76 

. 

fvanCEd . 400 312 

300 234 


EasUide LIST SALE 

Wildcard. 130 109 

Hayes 

Micramodsm ID [5] 379 259 

Kenil 


■ ius 
T;<‘, 


TV Tsk Drive 

Microsod 
IGKRat Card’ . 

Premiur lystem” 


SOf s 


100 


■ 5i 695 489 


Execulive Speller 

S oltech 


npii upf.. r 
w/Term Pori- {m 4 a 9 
^WmalP ro g ram 100 

Highlands 

CRAE. 49 

E2 Ledger 
MCAT 


ie 


Supertext 


Professional 


The Voice 


595 


1983 


SALE 


(800)222-8811 

Inside California: 

( 415 ) 324-3730 


300 

. 100 

Development 

.... .. 140 

leiisranjwrei 1 . 40 

Tailsiar Level 2 80 

Insolt 

ALD System II. 75 

Electric Duet . 30 

Gralorthll . 75 

Transtorth II ........ 125 

ISM 

Graphmagic.. 90 

Mathemagic. 90 

Kensington 

Format 11 .. 150 


CharSei ... 20 15 

Camp Graphics; 

Apple Tablet_ 120 86 

Complete Graphics 

System . 70 50 

Graphics Magician 60 45 

Special Effects .... 40 30 

Special Effects 

Apple Tablet .. 70 SO 

Phoenix 

Zoom Graphics ... 50 38 

Program Design 

New Step-By-Step 80 58 

Step by Step II ..... 90 70 

Quality Software 

Bag at Tricks ....... 40 30 

GBS—DBAppi 

Dev Program . 650 408 


II products also run on 
details) Products 
below are specially designed lor the 
lie. 


Software DI men i Ions LI ST 

Accounting + He 

AP. 395 

■AR.. 395 

*GL. 395 

■Inventor....... 395 

■Payroll .. 395 

■POE .. 395 

■ PQS . 395 

* $06 ... 396 

Software Publishers 

PFS: File.125 

PFS: Graph. 125 

PFS: Report. 125 

VEsicorp 

Visicalc. 250 


Joystick......... 60 45 

Selects port. 60 45 

Trackball ........... 65 49 

Versa Computing 

Vtrsawriter 

Graphics Tablet . . . 299 249 

Videx 

Enhancer II.. 149 119 

Function Strip...... 79 

Inverse Character 

Sel. 29 24 

Lower Case Chip ... 29 24 

Lower Case Chip 

(Rev0-6) . 35 29 

Micro modem 

Firmware . 29 24 

Solt Video Switch 35 29 

Videoterm 

Swdchpiate. 19 16 

Videoterm with 

Softswitch. 375 239 

TM = Manufacturers trademark 
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CP/M-BO 

6" standard SSSD and Appl& 5W. 
Please call to confirm price & 
availability for Dther lormats. available 
as special orders. 


PROGRAMMING 


INTERNATIONAL 



MAC. 

Pascal MT + . 

Pascal MT + with 

SPP..... 

pl/ 1 ao. 

SID... 

SPP. 

2SID . 

OJR Associates, Inc. 

FMS8Q . 

FMS8D-1 . 

FMS &Q-2. 

Eagle 

Citation.. 

ECOSOft 

Microstai ..... 
MicrostalG.fl. 

Epic 

Supervyz . 

Falrcgm 

Micro B + (CBasic) 
Micro B+(Other) . 

Fox & Cellar 

dGRAPH . 

dUTIL.. 

Qnlckcode. 

Qntckscraen' 

CBasi£ 

if BASE .. 


Mark of The Unicorn L 

Final Word . I 

Mince 

Adventure International 

Adventures 
M2(ReqZ8Q) ..... 

ATI 

Power for CP/M . .. 
Andersen’Be 11 

AflSTAT . 

Artificial Intelligence 

Dental (PAS-3). ! 

Medical (PAS-3) ... ' 
Ashton-Tate 
Bottom Line 

Strategist.. 

dBASE II .[51 

dBASE II w/User's 

Guide .[5] 

Aspen Software 

Gram mat ik . 

Proofreader. 

8 a! cones 
BOSS Fin. Acctg 

System .2' 

Byrnm Software ^ 

BSTAM 
BSTMS.... 

Caxtan t*, 

.. 

Comm salt 

Roots/M 

Computer Control 

FABS-BTree File 

... JSflm 

Ultrasort I f|HHB 

Computer development 

Image. 

Comthare 

Planner Calc. 

Target Application , 

Guido . 

ComboPak . I 


Calcstar... 
Daiastar . 
Inlostar ... 
Mail merge 
Ffeportsrar 


•GLt. 

Seri as 80 Pak 
(Gl,AR,AP)T 

- APT. 

- ART . 

* GLT.. 

* Inventory! 
Peart Soft 

i PefsonaU&nr 


Ashton Tale 

dBASE II . I 

dBASE tlw/User’s 
Guide 1 

Digital Ruflfittj 
Pascal MT+86 


Supersort. 

Word/Mall 

WordMell/MlII 


HARDWARE 

(not macnmPspec i f ic) 


i of 1 ware Dimensions 

Accounting + AP.. 


Mulliplan" ■’ 

jjMathvSimp 
Sorting Facility 

(MSORTT ,, 

Text Editor'" 


- POS 
* SUE . 
Sorclm 
ACT 65 
ACT m 
ACT 69 


ACTB6/88 . .... 
Pascal/M-BO.... 
Rascal/M-86/88 
Supercalc. 


Milestone 

Peachtree 

Series 4 Pak 
(GL,AR,AP) 


Superspellguarff 
Superwritar ..... 
Trans 86 . 

Dtith western 


dBPlus ... 

In fo com 

* Deadline 
f Starcross 


77MjJr 

^ffnwrlter .110] 

8023 Dot 

Matrix.[10] 

Monitor t T Green 
Hi. Res.[tO] 

Novation 

J Cat... 

Smart Cat 103 ,.[4] 
Smart Cat 103/ 

212.[4] 

Qua dram 

Mi&rofaier.. 

* in-line serial. 

* in-line parallel.... 


Condor 1. * 

Condors. 

Designer S off war* 

Ralantir . 

Die Ironies mm 

Random HotisW 

Thesaurus . 

Digital Research 
Access Manager 

CBSQ. 

CBasic. 

CISCobol.. 

Despool. 

Display Manager 


Ada Compiler.. 3 

Anallzali. 

C Compiler 2 

Disk Doctor. 1 

Dungeon Master... 

Nemesis. 

Scratchpad.. 2 

T'Maker Co. 

T/Maker III. 2 

Wood Software Systems 
Move it... 1 


^Payroll . 

■ Sale*toy. .. 

Reachpak Series 9 

* Mailing List. 

■ Peacbcalc. 

* Re ach text. 

- Proofreader. 

- Telecom. 

Series 40 Pak 
(GL.AFLAP)t... [I 

* AP|. 


BPIII Binder. 

Meiaantt 

Benchmark Mail 

List. 

Benchmark 

Wordprocessor 


f Apple CP/M only 


icalBZ 
i cal Z 


icaize 

02' 


TEAMS: Al l prices sublet I o eftu nge wi! hoot notic Band availability. Caihtf r 1 ! 
check/MQ/banktrentlar. Allow time for company or pormonal chocks lo cTear, 
Priest redact cash prepaid discount. ViSAi'MAS¥ERCARQ/COD/PO r a + 3%. 
CA reaidents add isles las. All tales Dire! iorgames A special orders 
SHIPPING: S3 par Horn for UPS surface (16 for Blue Labe!) whhln Continental 
USA. except whore shipping coat la specified in ■quote brockets, UPS duet 
not go to Canada, Alaska, APO*. FPOe: cell for ship charge or add 15%—we 
will ref undrcredit difference, 

RETURNS: Muat hove authorization number* obtained at 415-32L03U5. Unau- 

moriMO returns will bo rofuasd; damaged poods will be retuflfrd. AH reiumt 
aubject to 15% reatocklng fee. No return attar 30 days. 


PROGRAMMING INTERNATIONAL 

5QS HAMILTON AVK. - SUITE .Mil 
PALO ALTO, CA 94301 

(800) 222-8811 

lludi CnttnKifc 

1*18)354-3730 


Orders must be PAID by AUGUST 31 to qualify (or these special prices 


TELEPHONE ORDERS 

Outside Calif.: (800)222-8611 

Inside Calif.: (415) 324-3730 

Order I fnet a reminded 6:30-6 Monday thru Friday end 6- 
5 Saturday. Other lines are open &-S Monday thru Friday 

Technical Support (415} 324-0311 

Order Status (415) 324-0306 

Sales Manager (415) 324-0305 

More CP/M% APPLE*, IBM PC*, UNIX'", UCSO p- 
System soft ware, hardware, etc; call for quote. 


Circle 327 on inquiry card. 
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FLOPPY DISK DRIVES - 8" PRICE QTY. ONE 

QUME 



lospnor 


242 - Half height DSDD 48TPI 
842 - Full size DSQD 48TPI 

TANDON 

TM-848-2 - Half height DSDD 48TPI 

MITSUBISHI 

M-2894 - Full height DSDD 48TPI 
M-2896 • Half height DSDD 48TPI 

FLOPPY DISK DRIVES - 5V*' 
QUME 

142 - Half height DSDD 48TPI 
542 • Full size DSDD 48TPI 
592 - Full size DSDD 96TPI 

REMEX 

RFD-480 - Two-thirds height DSDD 48^ 
RFD-960 - Two-thirds height DSDD 90 
{IBM compatible; full-height face plated 
option available, N/C; 6-month warranty)'' 

TANDON 

TM-100-2 - Full size DSDD 48TPI 1 
TM-100-4 - Full size DSDD 96TP± 

(For the IBM PC) 

MITSUBISHI 

M-4853 - Half height DSDD ! 

M-4854 - Half height DSDDJ 

WINCHESTER HA| 

AMPEX 

Pyxis 7 - 5V«" 7MB capd 
Pyxis 13 - 5*4 " 13MB 
Pyxis 27 - SVa" 27MB j 
* * * 1 year warranty 

WINCHESTEI 
MEDIA DISTRI 

MD-10 - 11MB cap 
MD-20 - 22MB . 

(For Z-80, CP/Mi 

TERMINALS 
ADDS VII 
AMPEX 

D-125 Green 
D-150 
D-175 Gr ( 

(Amber 

QUM _ 

qvt 

QVT- 
QVT 

P 

Q 

Spr 

OKID 

MONITORS 


450.00 

465.00 


55.00 

365.00 


335.00 

395.00 


650.00 

795.00 

1225.00 


2695.00 

3595.00 


Call for prices 


499.00 

610.00 

625.00 


595.00 

749.00 

749.00 


1395.00 

Call for prices 


TAXAN 


KG-12N-U 12" Green phosphor hi res. 149.00 

KG-12N-UY 12" Amber phosphor hi-res. 159.00 

RGBVISION-I 12" RGB color medium-res. 359.00 

RGBVISION-III 12" RGB color hi-res 629.00 


J BBM B 

(408) 438-5454 


SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 

TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA 
FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 
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most complex constructions without 
error or complaint. The company has 
shown steady progress in upgrading 
the product and adding preplanned 
enhancements. The documentation 
sets such a high standard of com¬ 
prehensive excellence that others 
don't even come close. Only the func¬ 
tion library is slightly lacking, and 
additional functions for sorting, ran¬ 
domizing, and ASCII/numerical con¬ 
version would be icing on the cake. 

A full implementation of the C 
language, the Lattice compiler pro¬ 
duces code only for the small 
memory model, although versions 
for the compact and big models are 
in use at test sites. A command-line 
option allows inline generation of 
8087 floating-point code, but in the 
review compiler, library floating¬ 
point routines in 8087 format were 
substituted. Another command-line 
option enables you to intersperse C 
source code in the object module dis¬ 
assembler output, a step toward a 
planned high-level symbolic debug¬ 
ging package. 

The few extensions to and vari¬ 
ances from the C standard are worth 
noting. Only one copy of identically 
written string constants is generated 
by this compiler, although Kemighan 
and Ritchie state that all strings are 
distinct even when identical. Multi¬ 
ple character constants are allowed. 
Comments nest by default. Identical 
names may be used for members in 
different structures because the 
specific structure being referenced 
determines which member name 
(and corresponding offset and at¬ 
tributes) is intended. 

The Lattice manual is logically 
organized and complete in its 
documentation of compiler libraries 
and assembly-language interface. 
The in-depth treatment of the rela¬ 
tionship between the Lattice im¬ 
plementation and the C standard is 
especially welcome to the serious 
user. It lists variances and clarifica¬ 
tions in order, with numerical refer¬ 
ence to the corresponding section of 
the standard. The compiler's 90 error 
messages are fully and helpfully 
explained. 

The object library includes addi¬ 
tional functions for low-level memory 







Compilers From Whitesmiths, Ltd. 
Are Earning Top Grades. 



For users of PDP-11, VAX, 
MC68000,8080, or 8086 CPUs, 
Whitesmiths’ C Compilers are 
quite a step above average. 

Tiie compilers offer a wide 
range of desirable features. Like 
dependable and proven code. 
Flexibility. Ease of use. Portability. 
An incredible number of cross 
support options (now including 
support for the DEC and IBM 
PCs). An extensive portable 
library, with a new set of UNIX- 


style functions to aid migration. 
And, of course, our optional 
Pascal Translator as well. 

With our compilers,you get all 
this plus affordability, Prices start 
as low as $550 for C Native Com¬ 
pilers, $1100 for Cross Compilers. 
Pascal plus C Native Compilers cost 
$700, Pascal plus C Cross 
Compilers cost $1400. And 
our new “licensing under 
copyright” eliminates 
end-user licenses, thereby 


lowering OEM costs and simplify¬ 
ing software distribution. 

When it comes to Whitesmiths’ 
compilers we are sure you’ll agree: 
we are crafting software that is in 
a class by itself. 

To find out how you can make 
our compilers work for you, write 

Whitesmiths, Ltd., 

97 Lowell Road, Concord, 
MA 01742. Or call (617) 
369-8499, Telex 951708 

SOFTWARE CNCM, 



Whitesmiths, Ltd. 

Software Craftsmen 


UNIX Isiuadmut^fM Lahofsii>rtes, pop. j i j[,d VAX arc Lt ndt-'niaj-ki utf DLjtEta I Equipment Corporation, MC66Dfirj is a ^auk-murk oFMrUorofn Inc 

Diitribwom Auunll*, F*w Fifty Piy Lid., P.O B. 224,Hufttvil]e, NSW 612} STfi. fiICM);Japan,AU y;uicl-lI Oau OnnLrolsCui-p., Chlyoda-ku,Tokyo(OJ* Lfnlicd Kingdom,Kcal Time SysLems, Newcastle itpoFi Tyne SWJ2 


Circle 421 on Inquiry card. 
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Name 

Quantum C compeer 

Type of Software Package 

C programming language compiler 
bundled wrth multitasking operating 
system 

Manufacturer 

Quantum Software Systems Inc. 

7219 Shea Ct. 

San Jose, CA 95139 
(408) 629-9402 

Price 

S650 including operating system and 
utilities 

Format 

5!4-inch dou bidden sity single-sided IBM 
PC-compatible QNX format floppy disks 

Type Of Compiler 

Produces assembly language 

Computer Needed 

IBM PC running QNX with two single- 
sided disk drives and a minimum of I28K 
bytes of RAM; 8087 coprocessor required 
for floating point 

Documentation 

186-page loose-leaf manual plus operating 
system documentation in two doth 
binders 

Audience 

Systems and applications software 
developers, C programmers 


management, direct console I/O, and 
sophisticated string handling by pat¬ 
tern matching, parsing and symbol 
and token extraction are provided. 
An optional $150 library, whimsical¬ 
ly named "C Food Smorgasbord/' 
provides a complete fixed and 
floating-point BCD (binary-coded 
decimal) arithmetic package with 16 
significant-digit accuracy, an exten¬ 
sive series of direct device I/O 
routines, and a terminal-indepen¬ 
dence package providing the pro¬ 
grammer with access to a variety of 
predefined existing terminals using 
ANSI X3.64 standard conventions. 
Built-in facilities let you add new 
terminals. 

Quantum C, nearly a full Unix ver¬ 
sion 7 standard compiler, is an in¬ 
tegral part of a complete multitasking 
operating system that supports up to 
16 users and 250 simultaneous tasks 
and includes a laxge number of Unix- 


Name 

Supersoft C compiler version LI.3 

Type of Software Package 

C programming language compiler 

Manufacturer 

Supersoft Inc. 

PQ8 1628 

Champaign. IL 61820 
(217) 359-2112 

Price 

5500 

Format 

51/4-inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

Type of Compiler 

Produces assembly language 

Computer Needed 

IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and a 
minimum of 64K bytes of RAM; IBM 
Macro Assembler required for use 

Documentation 

80-page loose-leaf manual in vinyl binder 

Audience 

Systems and applications software 
developers, C programmers 


like features such as hierarchical file 
structure with multilevel file securi¬ 
ty, device-independent I/O with 
mountable disk-resident drivers, and 
a complete shell command structure 
including inter-task pipes. 

Quantum C has far too many 
special features and programs to ex¬ 
plain in this article. One highly in¬ 
novative feature worth mentioning, 
however, is that it shares the last 
three stages of code generation and 
assembly with optional FORTRAN 
77, PC-compatible BASIC, and ex¬ 
tended Pascal compilers, allowing 
separate compilation and cross-link¬ 
ing of modules from any of these dif¬ 
ferent languages into one executable 
file. The four languages share a single 
extensive series of subroutine 
libraries; all require the 8087 
coprocessor for floating-point calcula¬ 
tions and all employ the same 
assembler (which may be used sep¬ 
arately) and linking loader. Full exter¬ 


Name 

Tefeoon Systems C version 2.6 

Type of Software Package 

C programming language compiler 

Manufacturer 

Telecon Systems 
1155 Meridian Ave., Suite 218 
San Jose. CA 95125 
[408} 275-1659 

Price 

5200—compiler without floating point 

Format 

514-inch double-density single-sided IBM 
PC-compatible PC-DOS or CP/M-86 format 
floppy disks 

Type of Compiler 

Produces assembly language 

Computer Needed 

IBM PC running PC-DOS or CP/M-86 with 
two single-sided disk drives and a 
minimum of 96 K bytes of RAM; IBM 
Macro Assembler required for use 

Documentation 

21-page loose-leaf manual 

Audience 

Systems and applications software 
developers, C programmers 


nal communications and PC-DOS 
two-way file transfer are supported. 
The libraries, with over 150 sub¬ 
routines to interface to all capabilities 
of the operating system, also include 
math support for exponential and 
logarithmic functions and trigono¬ 
metries, including hyperbolics and 
inverses. 

The C compiler supports enumer¬ 
ated data types and allows in-line 
assembly language insertion via the 
#asm directive. It does not currently 
support initialization of auto 
variables, bit fields, or expressions 
following #if. Structures are initial¬ 
ized as if they were int arrays, and 
braces may not be nested in initializa¬ 
tions. All of these features will be 
supported in the next major release. 

All Quantum parsers support 64 
significant characters in variable 
names. I/O redirection is supplied by 
the underlying operating system and 
thus is available to aU programs in all 
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Transtar 

P.0, Box C-96975, Bellevue, Washington 98009 


Circle 394 on Inquiry card. 


Innovative technology 
brings you quality color 
printing 

for only $599 


T he technology of the all-new Transtar 315 color printer 
revolutionizes color impact printing! Unlike old-fashioned 
printers needing multiple passes with pins to print color, the 
Transtar 315 employs an innovative 4-hammer print head to 
allow 7 colors and more than 30 shades to be printed in 
a single pass ! 


A unique 4-color diagonal ribbon maximizes the efficiency 
of the 315's color imaging and enhances its simple reliability 
Built by Seikosha, the most experienced manufacturing 
company of the famous Seiko group, the Transtar 315 is 
available now and has been designed to be compatible with 
the IBM, Apple 11/1 le and Franklin personal computers. An 
optional PICS card also allows Apple and Franklin users to 
simply depress the315's "copy” button to print any high- 
or low-resolution screen without exiting a program! 


Transtar is bringing the technology of tomorrow to you 
today. Your future in color printing is only $599 away. 

















languages. Kernel interface is possi¬ 
ble on two levels, by software inter¬ 
rupts or message passing. Memory 
allocation is according to a system- 
specific model, with an initial con¬ 
figuration, similar to the small model, 
defaulting to a low-memory code seg¬ 
ment with the remaining two allocat- 
able segments concatenated im¬ 
mediately above. Direct segment- 
register usage manipulation by the 
programmer is allowed. In addition, 
the C parser recognizes the @ sym¬ 
bol as a pointer reference in the same 
manner as * pointers but as a 
reference off the base value of the ES 
segment register rather than the DS 
register used in normal C pointer 
reference. 

This compiler produces fast, com¬ 
pact code for its host operating 
system and supports some highly in¬ 
novative features. If it were available 
for more widely used systems, it 
could be generally recommended, 
but because it is bundled with an ex¬ 
tensive discrete software environ¬ 
ment, a decision on its merits or use 


must be based on the entire operat¬ 
ing system, not just the compiler 
alone. While I like the Quantum 
development environment—especial¬ 
ly on a hard disk where command 
file access is reasonably short—full 
evaluation of this system is impossi¬ 
ble here. It is worth noting that, while 
the system contains many powerful 
commands, programs, and utilities, 
the user pays a considerable price, in 
terms of performance, for the 
multitasking and multiuser 
capabilities. Potential users should 
anticipate some actual need for these 
capabilities. 

The operating system and C com¬ 
piler are accompanied by two 
manuals. Their structure provides for 
functional coverage of all aspects of 
the system, but their style assumes 
the user has considerable knowledge 
of the kind of programs provided. 
The libraries are given comprehen¬ 
sive alphabetized coverage, but only 
16 small pages are devoted to the 
details of the compiler, and the 
documentation unfortunately con¬ 


tains no indexes. 

Supersoft C is one of a related series 
of products said to be available for 
any host-target combination from 
8080, Z80, 8086, and Z8000 micropro¬ 
cessor families. Current operating 
systems supported are said to include 
the versions of CP/M and MP/M for 
both the 8080 and 8086 processors, 
MS-DOS, Unix, Xenix, and Central 
Data's ZMOS. The subroutine library 
is supplied in both source and object 
forms, and the package contains five 
sample programs. 

In relation to the standard, the 
Supersoft implementation lacks long, 
double, and float data types, static and 
typedef storage class specifiers, bit- 
fields, and initializers on declaration. 
No parameters are allowed to #define 
macroinstmctions, and the prepro¬ 
cessor does not support any condi¬ 
tionals, but #a$m and #endasm are in¬ 
cluded to allow in-line assembly 
language. 

The Supersoft documentation, a 
confusing pastiche of fragments 
relating to different processors and 


The Most Promising Duet 
For An Orchestra. 

Our duet is perfe€t tor a single user system • 

The same duet performs even better in a multi-user orchestra* 



5-100 Single Board 
Computer Single 
or multi processor 
capability Pro¬ 
grammable master 
or slave selection 
Redundant pro¬ 
cessor manipulation 
4MHz Z80A or 
6MHz Z80B CPU ■ 

64K RAM and 2K EPROM with monitor 
2 serial, 2 parallel, 4 timer 
ports Bi-directional inter- 
processor channel Dual 
mode serial ports interface 
Multi-layer PCB construction. 

Circle 216 on inquiry card. 


JC SYSTEMS 

469 Valley Way 
Milpitas, CA 95035 
408-945-0318 


$-100 Disk Controller 
Module 6" and/or 5 '/*" floppy disk 
controller SASI (ANSI, SCSI) hard disk 
host adapter Single and double density, 
single and double side Software 
implementation on CP/M’ 
2.2 and TurboDOS? 

1 TM of Digital Research, Inc, 
1 TM of Software 2000. Inc. 
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®"®AX>AI\1 also offers the 410-80, 80 column and 
RGB card to interface with the Apple He. 

monitors stand alone. 


See your local ®TAX^W\I dealer, or call us for details! 


®TAXAI\I 


TSK Electronics Corporation 
18005 Cortrcey Court 
City of Industry, CA 91748 
(213) 810-1291 
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Taxan monitor 


V 


Dedicated to quality and precision, 

TAXAN offers a complete line of 
monitors including green and amber, ^ 
mltra-high resolution monochrome, plus 
medium and high resolution RGB monitors. 
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operating systems, was a factor in 
making the Supersoft compiler the 
most difficult of the nine to use. Files 
that do not exist on the supplied 
disks are allocated whole chapters, 
and the files that do exist are men¬ 
tioned only in passing, if at all. In the 
PC-DOS version I examined, the op¬ 
erating-system-related documenta¬ 
tion was mainly concerned with 
CP/M, and its instructions were quite 
misleading. Run-time memory struc¬ 
ture was only one of many useful 
items the manual neglected to cover, 
although an examination of the com¬ 
piler's output shows the default to be 
the small model. 

This software consistently took the 
longest time to compile the largest ex¬ 
ecutable files of any compiler evalu¬ 
ated, In spite of the size of the ex¬ 
ecutable file, facilities for run-time 
I/O redirection were not included. 
The run-time package did, however, 
produce a copyright message each 
time the user's program executed. Ex¬ 
ecution times for the code produced 
were consistently in the bottom third 


of the nine compilers, with particu¬ 
larly poor results in pointer intensive 
and integer math operations. In light 
of the poor documentation and poor 
performance in terms of compile 
time, code size, and execution times, 
the software and documentation I 
received do not warrant considera¬ 
tion for serious use. 

The Telecon 8086/88 C compiler, a 
product of Telecon Systems, will be 
obtainable for any combination of 
these host and target environments: 
6809 (Flex, Uniflex, OS-9), PDP-11 
(RT-ll, RSX-U), 8080/Z80 (CP/M), 
8086/88 (PC-DOS, CP/M-86). Priced 
at $200, the package includes, in 
addition to the compiler, the stan¬ 
dard I/O library in both source and 
object form, the stdio.h header file, 
and 21 pages of loose-leaf documen¬ 
tation, A floating-point library (not 
yet available) for the 8088 will cost 
about $150. 

The compiler accepts the full C lan¬ 
guage, and while the manual claims 
full Unix version 7 compatibility. 


potential users should note the lack 
of support for enumerated data typ¬ 
ing and structure assignment. Regis¬ 
ter declarations are treated as if they 
are automatic. Compiler I/O can be 
redirected, and C source code may be 
optionally interspersed with the 
assembly-language output as com¬ 
ments. Other command-line switch¬ 
es allow the generation of absolute 
addressed output (the default is 
relocatable), preprocessor macroin¬ 
struction expansion only, or run-to- 
locate errors only The compiler's 36 
error messages are cryptic. 

Documentation is sparse, and, in 
relation to the other compilers, in¬ 
complete. The description of interfac¬ 
ing methods to external routines, in 
an attempt to cover all supported pro¬ 
cessors, is too general. No mention 
is made of how the compiler allocates 
memory or manipulates the segmen¬ 
tation of the 8088 processor, although 
code examination reveals that the 
compiler supports the small memory 
model as default* Custom-segmenta¬ 
tion schemes can be implemented 



Mega PI us & I/O-Plus 2 
The Ultimate Expansion for IBM PC or XT 


The AST Research Mega Plus'* has three func¬ 
tions standard Parity checked and fully socketed 
memory up to 256k jn 64k increments, clock/ 
calendar with battery back-up for automatic 
loading of time and date when the computer is 
turned on, and asynchronous communication 
port (RS232C serial) which can be used as 
COM) or COM2. [DTE fora printer, or DCE for 
a modem! Also included is SuperDrive™ "elec¬ 
tro hie disk" software Th i s progra m b u r Id s " r d i sk 
drives" in memory whrch access your programs 
at the speed of RAM memory. And you get 
Super Spooler 1 " print spool rng software 
Optrons include a 100% IBM compatible 
parallel printer port jean be configured as LPTI, 
or LPT2), and a second RS232C asynchronous 
pon |COMl or COM2) The Mega Pa option 
plugs rnto your Mega Plus "piggyback" style to 
give you an additional 128k or 256k of memory. 


I/O-Plus 2, is the answer for those who 
don't need additional memory but would like 
all those other multhfunctlon board features 
The f/O-Pfus 2 comes standard with a clipnan 
battery powered clock/calendac an asynchro¬ 
nous communication port [RS232C serial!. 5u- 
perDrive 1 * electronic dr sk. a nd Super Spoo I e r 1 M 
print spool rng software 
Optional is a second asynchronous port 
[DTE. or DCE) a parallel printer adapter, and 
the best game paddle adapter on the marker, it 
is an IBM standard game port, but it can also 
use Apple compatible paddles and joystick^ 
Both boards come wit/i a one year factory 
warranty and the Gubre' satisfaction guaran¬ 
tee I f for any rea so n you a re not sa li s i fre d wi th 
Ehe performance of your board within thirty 
days of purchase, you may return it for a full 
refund, mcludrng the postage to return it 


TO ORDER BY PHONE; 

In California [8Q5J 482-9829 

Outside California TOLL FREE (800)82!-*479 



f masse C'haiijpl 

Lll J 


PRICES: 

r/O-Plu s 2 V with Clock/calendar, asyn¬ 
chronous communication adapter, Super- 
Pnve 1 * and SuperSpool 1M - $129 
Mega Plus'* with memory, clock, asynt. 
SuperDrive rM and SuperSpooT" -5289 


OPTIONS: 

64k upgrades, Installed and tested 550 

Parallel Printer Port '5.35 

Second Asynchronous Port 535 

Game Adapter ff/O-Pius 2 only) 535 

MegaPak 1 * with 256k of Memory 5349 

with 128k of Memory S 249 

2 year extended warranty 550 

ConnectAII Cable Bracket 519 

Cable to Parallel Printer 535 

Cable to Modem or Serial Printer 525 

Comprehensive Diagnostics Programs 5|Q 
SUPERWRITER by Sorcim S ! 79 

SUPERCALC bySorcim $159 

dSASE II by Ashton-Tate 5419 

SHIPMENT: 


Normal shipment Is day after receipt of 
order We pay UPS surface charges. 2 day 
air service 55 exrra 

QUBIE 

DISTRIBUTING 

4809 Calle Alto, Camarillo, CA 93010 
European Inquiries; 

129 Magdalen Rd., London, SWTS, England 
Phone (07) 870-8399 
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The new COMPAQ Portable Computer. 
IBM compatibility to go. 




I imple, isn't it? The COMPAQ™ 
Portable Computer can do 
Iwhat the IBM® Personal 
Computer does. To go. 

It runs all the popular pro¬ 
grams written for the IBM, It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec¬ 
tronics that give it additional 
capabilities and functionality. 

There's really only one big dif¬ 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput¬ 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client's office. 

If you use a portable type¬ 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer! add 
the COMPAQ 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process¬ 
ing. The COMPAQ Computer's 
display screen is nine inches diag¬ 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offers 
high-resolution graphics and text 
characters on the same screen. 

The bottom line is this. The 
COMPAQ Computer is the first 
uncompromising portable 
computer, It delivers 
all the advantages 
of porta¬ 
bility 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan¬ 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu¬ 
nications interfaces including 
ETHERNET™ and OMN1NET™. 

If you’re considering a per¬ 
sonal computer, there’s a new 
question you need to ask your¬ 
self. Why buy a com¬ 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070. Or call 1-800-231-9966. 


Portable as a 
mobile unit that 
can use the same pro¬ 
grams, the same data disks, and 
even the same user manuals. 

There are more programs 
available for the COMPAQ Com¬ 
puter than for any other portable. 
More, in fact, than for most non¬ 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 

With most other portables 


without trad¬ 
ing off any com¬ 
puting power capability. 
And what do those advantages 

cost? 

Nothing. 

The COMPAQ Por¬ 
table sells for hundreds 
less than a compara¬ 
bly equipped IBM or 
APPLE® III. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up¬ 
grades are available options to 
double those capacities. 


© 15*83 COMPAQ Computer Corporation 

IBM* is h registered trademark of International Business 

Machines Corporation. 

ETHERNET ™ is a trademark of Xerox Corporation. 
OMNINET™ is a trademark of Corvus Systems. 

Apple* is a registered trademark of Apple Computer, Inc. 
COMPAQ ™ is a trademark of COMPAQ Computer 
Corporation. 
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PORTABLE COMPUTER 

The most computer you can carry Circle 81 on Inquiry card. 

















STANDARD UNIX SYSTEM CALLS REPLACED BY C LIBRARY SUBROUTNES 




c-systems 

Cap rock 

CI-C8S 

DeSmet 

Intellect 

Lattice 

Quantum 

Superset! 

Telecon 

brk 








X 


close 

X 


X 

X 


X 


X 


creat 

X 


X 

X 


X 


X 


__exit 



X 



X 




exit 

X 

X 

X 

X 


X 

X 

X 

X 

[seek 

X 


X 

X 


X 




open 

X 


X 

X 


X 


X 


read 

X 


X 

X 


X 


X 


sbrk 

X 


X 



X 


X 


tell 

X 


X 







unlink 

X 


X 

X 


X 


X 


write 

X 


X 

X 


X 


X 





STANDARD C LIBRARY SUBROUTINES 





c-system s 

Caprock 

CI-C86 

DeSmet 

Intellect 

Lattice 

Quantum 

Superset! 

Telecon 

abort 



X 




X 



abs 






X 

X 

X 


atof 



X 




X 



atoi 

X 


X 




X 

X 


atol 







X 



calloc 



X 

X 


X 

X 



free 



X 

X 


X 


X 


longjmp 
m alloc 



X 

X 


X 

X 



qsort 



X 







rand 




X 



X 

X 


real 1 qc 
setjmp 



X 

X 



X 



srand 




X 




X 




STANDARD C LIBRARY STRING FUNCTION SUBROUTINES 




o systems 

Caprock 

CI-C86 

DeSmet 

Intellect 

Lattice 

Quantum 

Superset! 

Telecon 

strcat 

X 


X 



X 

X 

X 

X 

strcm p 

X 


X 



X 

X 

X 

X 

strcpy 

X 


X 

X 

X 

X 



X 

strlen 

X 


X 



X 

X 

X 


strncat 



X 





X 


strncmp 



X 







strnopy 



X 





X 


index 



X 





X 


rindex 



X 





X 


Table 3: Standard library functions included with each of the compilers , In the table , an X indicates the function is available, an l (ex- 

clarmtion point) means the function varies 

significantly from the standard, and a blank means the function is not included. Most com- 

pilers also include additional, nonstandard functions, 








using assembly language. 

The entire Telecon object library is 
entered to the linker in line with the 
user's program, rather than as a 
library to be searched through for on¬ 
ly the appropriate code. Although 
this strategy ensures a consistent 
method across the range of proces¬ 
sors supported, these files mean an 
additional 6K bytes at the least to any 
program. Fortunately, the source 
code is included, so the experienced 
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programmer can separate what will 
be used from the remainder and re- 
compile for minimum program size. 
Unfortunately, the library contains 
only a bare minimum of subroutines. 
The Telecon compiler is simple and 
straightforward to use. Compile and 
link times in both memory disk emu¬ 
lator and floppy-disk environments 
were somewhat longer than the me¬ 
dian, and incremental code size and 
execution speed were only average. 


For some reason, this compiler 
crashed when attempting to compile 
a function consisting solely of an 
empty for loop, used to factor out 
looping times from measures of other 
compiler performance facets, forcing 
the system to be reloaded. The 
Telecon compiler is relatively efficient 
at function calling, but it ranked 
behind the others in integer math, 
local-variable access, and pointer 
operations, I haven't seen or used the 







STANDARD C LIBRARY CTYPE CHARACTER MACROS 



c-systems Caprock 

Cl-CfiS 

DeSmet 

intellect 

Lattice 

Quantum 

Supersoft Telecon 

isalnum 

X 

X 



X 


X 

isaipha 

X 

X 

X 


X 

X 

X 

isascii 


X 



X 


X 

iscntrl 


X 



X 


X 

isdigit 

X 

X 

X 


X 

X 

X 

islower 

X 

X 

X 


X 

X 

X 

isprint 


X 


% 

X 


X 

ispunct 


X 



X 


X 

isspace 

X 

X 

X 


X 

X 

X 

isupper 

X 

X 

X 


X 

X 

X 

toJower 

X 

X 

X 


X 

X 

X 

toupper 

X 

X 

X 


X 

X 

X 


"Conversion functions 


STANDARD C LIBRARY stdio SUBROUTINES 



c-systems 

Caprock 

CI-C86 

DeSmet 

Intellect 

Lattice 

Quantum 

Supersoft 

Telecon 

fflush 

X 


X 



X 

X 

X 


fclose 

X 

X 

X 


X 

X 

X 

X 

X 

feat 






X 

X 



terror 



X 



X 




clearerr 



X 



X 




fileno 






X 




fopen 

X 

X 

X 

X 

!X 

X 

X 

X 

X 

f reopen 






X 



X 

tread 



X 







fwrite 



X 







fseek 

X 


X 



X 

X 



fell 

X 


X 



X 




rewind 






X 

X 



getc 

X 

X 

X 

X 

X 

X 

X 

X 

X 

getchar 

X 

!X 

X 

X 

!X 

X 

X 

X 


fgetc 



X 



X 




getw 

X 


X 

X 




X 


gets 

X 

!X 


X 

X 

X 

X 

X 

X 

fgets 

X 


X 

X 


X 

X 

X 

X 

printf 

X 


X 

X 

X 

X 

X 

X 

X 

fprintf 

X 


X 

X 


X 

X 

X 

X 

spnntf 

X 


X 

X 


X 

X 

X 

X 

putc 

X 

X 

X 

X 

X 

X 

X 

X 

X 

putchar 

X 

IX 

X 

X 

!X 

X 

X 

X 


fputc 



X 



X 




putw 



X 

X 




X 


puts 

X 

IX 

X 

X 

X 

X 

X 

X 

X 

fputs 

X 


X 

X 

IX 

X 

X 

X 

X 

scant 

X 


X 

X 


X 


X 

X 

fscant 

X 


X 

X 


X 


X 

X 

sscanf 

X 


X 

X 


X 


X 

X 

ungetc 

X 


X 



X 

X 

X 



other code generators or compilers in 
this series, but I think the main 
reason for choosing this software 
would be its cross-compilation 
facilities. Because the output is 
assembly language, small applica¬ 
tions could always be hand opti¬ 
mized for speed and compaction. 

Conclusions 

Evaluating the nine compilers in 
several broad categories may shed 


light on their main strengths and 
weaknesses. Software floating point 
is supported by Computer Innova¬ 
tions, DeSmet, Lattice, and Quan¬ 
tum. Compilers that use the 8087 are 
Computer Innovations, DeSmet, and 
Quantum, with the Quantum com¬ 
piling in-line code and others mak¬ 
ing function calls to library 
subroutines. C-systems allows use of 
more than 128K bytes of memory, 
although versions of several others 


that do so are imminent. Run-time 
library source code is included in 
systems from Caprock, Computer In¬ 
novations, Supersoft, and Telecon. 
Under PC-DOS, the c-systems, 
Caprock, Supersoft, and Telecon 
compilers require ownership of the 
IBM Macro Assembler. The compilers 
from Caprock, Intellect Associates, 
and Supersoft were unable to com¬ 
pile several programs in the test 
group. C-systems, Caprock, DeSmet, 
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Unix Version 7 Extensions to the C Language 


The two significant Unix version 7 ex¬ 
tensions to the C language—enumerated 
data types and structures as function 
arguments—need further elucidation 
because no readily available source of in¬ 
formation about them exists. Because Ker- 
nighan and Ritchie's standard text made 
provisions for both of them, they are like¬ 
ly to be more widely used in the future. 

Enumerated Data Types 

This powerful extension , shared with the 
other ALGOL-derived languages—Pascal 
(as enumerated scalars), Ada, and 
Modula-2—allows the user to specify 
named , ordered, and sequential data sets. 
By default, each newly created set member 
is assigned, in sequence f an integer value, 
ascending from 0 in increments of L The 
keyword enum is used to define the new 
data type, declare the set members, 
and initialize those members to specific 
mlues * For example, to specify a se¬ 
quential set of constants that may ap¬ 
pear anyzvhere an integer constant is 
allowed f 

enum direction { north, east, south, west); 
enum opcode { etc, sto, cli, sti, ctd, std 
enum workday { monday, tuesday, 

Wednesday, thursday, friday }; 

Constant integral values may be 
assigned, at declaration or later, to any 


of the set elements as; 

enum direction { north = ‘N' east = 90 r 
south - 180, west = 270 }; 

If any set member is assigned a value, 
the remaining members progress from 
there. In the 8088 instruction set, for 
example: 

enum opcode { clc = 'QxfS*, stc, cli, sti r cld, 
std }; 

Having previously defined the 
data type workday, it can then be used 
in a declaration such as: 

enum workday today; /* today can have one 
of five possible values */ 
today = tuesday; /* assigns a set 
element to the new variable*/ 

An example of illegal assignment: 

today - south; /* south is not one of the 
five valid choices */ 

The possible applications of this 
technique are extensive and can lead 
to dramatic improvement in the clari¬ 
ty and readability of C programs . 

Structures as Function Arguments 

Function calling with a structure as an 
argument muses a copy of the entire struc¬ 


ture to be passed to the function t Similar¬ 
ly ■ with functions returning structures , a 
copy of the entire structure is passed back 
to the caller ; 77ns extension allows normal¬ 
ly global data to assume a temporarily local 
nature, thus optionally isolating the ac¬ 
tions of a function or series of functions on 
a structure. 

For example f if structl has been 
declared a structure, then &struct1 is a 
pointer to it. Calling a function with 
a pointer to a structure has been the 
usual way of passing this data type as 
a parameter. It looks like this: 

function(&struct1); 

In compilers that implement the new 
version 7 extensions, to actually pass 
the entire data structure, rather than 
pass a pointer to the structure's loca¬ 
tion in memory, simply omit the &: 

fundion{struct1); 

Some compilers accept the structure 
name without & while still passing 
only a pointer, and they may or may 
not give a warning message telling 
what's going on. Obviously this can 
lead to trouble if you then transport 
that code into a true Unix version 7 
environment. 


Quantum, and Supersoft provide 
support for mixing in-line assembly 
language with C code. The Computer 
Innovations and Lattice compilers 
provide command-line options to 
ease translation from 8080 C source 
code written for the ubiquitous BDS 
C compiler, in which all variables are 
extern or auto. 

Three broad classes emerged in 
performance, price, and user inter¬ 
face. At the top, "superior quality but 
expensive and unsuited to the begin¬ 
ner" are the Lattice and Quantum 
compilers* Just below this category is 
software that offers particular in¬ 
dividual values and features. These 
might be called "good-quality" In this 
category I would include the c- 
systems, Computer Innovations, 
DeSmet, and Telecon software* The 
last category, "other," includes 


Caprock, Intellect Associates, and 
Supersofh 

My personal preferences are Lattice 
C in the top category for its quick 
compile and execution times, small 
incremental code, best documenta¬ 
tion and consistent reliability; 
DeSmet in the good category for its 
combination of fast compiling and ex¬ 
ecuting code, good documentation, 
extraordinary price/performance ratio 
and many included utilities; and 
Caprock in the third category because 
it's a good learning tool for a 
reasonable price, C-systems, in the 
"good" group, is also attractive for its 
innovative debugger, PL/M com¬ 
patibility mode, and memory-usage 
extensions. The company has been 
working hard to improve its product 
since it was released, and I would ex¬ 
pect performance upgrading follow¬ 


ing the completion of their im¬ 
plementation, The DeSmet compiler 
would be rated at the top except for 
preprocessor problems and the 
newness of the producer, making the 
extent of future support and im¬ 
provements unpredictable. 

These nine C compilers are part of 
the largest array of compilation tools 
available for any single programming 
language on the IBM PC.B 


Ralph A. Phmner (516 Shrader St. f San Fran¬ 
cisco, CA 94117) is an independent microcomputer 
product-development consultant currrently working 
with the C and FORTH programming languages. 
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FOR APPLE USERS 

MITAC is the leading supplier of add-on disk drives 
for APPLE II computers. The MITAC add-on line-up 
includes 5J4 ,r standard/half height floppy disk drives 
and 5]4' f 5MB/10MB Winchester disk drives. MITAC 
disk drives are engineered and built to the most 
demanding industrial standards of reliability, availability 
and maintainability. Passing through the crucial 48 
hours of bum-in and a series of hardware/software 
tests, you are assured of MITAC s superior quality. 

MITAC disk drives are designed to be compatible 
with the APPLE n®, n Plus®, and He® computers. 
All software developed under Apple DOS. CP/M®, 
PASCAL® can be run on the MITAC AO-X disk drives 
without modification. 


FOR IBM PC USERS 

Business people needing storage, reliability, fast access 
and office automation will be impressed with MITAC 
MATE-7.1 Winchester disk drives due to the unique, 
microprocessor-based cost-effective design. With built-in 
hardware capability, it checks and automatically cor¬ 
rects errors and this insures you Of data integrity, 
MITAC Winchester disk drives are designed to be fully 
compatible with IBM PC computers, all software deve¬ 
loped under MS-DOS®. CP/M-86®.UCSD-P ©systems 
can be run on MATE-7, X without modification. 


Inc, 

SSOtnilU Ftammh O UC8D WfOM* 

fcSotiitn MkSHlpf lm« 


For U.S.A and CANADA Inquiries 
Please Call Collect (408)938-0258, 

AMERICAN mitac CORP 

P.O, Box D Santa Clara. CA. 95055 

Tel: (408) 988-0258 Telex: 9103382201 MECTEL 



FULL UNES OF AD-ON 
DISK DRIVES 


BRAND 

MODEL 

compatibility 

CAPACITY 

APPLE il 

IBM PC 

(FORMATTED) 

MATE- 1 

ACM 

V 


143.4KB 

MATE-0 

AD-2 

V 


143.4KB 

MATE- 7" 

AD-SQA 

V 


5 MB 

AD-50 1 


V 

5 MB 

MATE-31 

AD-10QA 

V 


10 MB 

AD-100 1 


V 

10 MB 


MITAC Is a system manufacturer. Add-on disk 
drives, office microcomputers, personal compu¬ 
ters. video monitors, ASCII and Chinese ter¬ 
minals. 


For International Inquiries Please Contact 

mitac INC. 

3rd PL, 75 Nanking E, Pd., Sec. 4. 

Taipei, Taiwan, R.O.C, 

Tel: (02) 713-6980; (02)715-0940 
Telex: 20261 MECTAC; 11942 TAIAUTO 
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“ADD UP TO 512K RAM, ASYNC AND 

SYNC COMMUNICATIONS A CLOCK 
AND PRINTER SUPPORT-UP TO FOUR 
I/O PORTS IN JUST ONE SLOT?” 


“YOU CAN WITH PERSYST’ 


The Persyst Time Spectrum. 

It’s the most powerful and 
expandable multi-function 
PC board you can buy. 

A Persyst Time Spectrum™ 
multi-function board can make 
any personal computer work 
better. 

Whether you own an IBM PC or 
XT. Or the IBM compatible 
Compaq or Columbia. 

There’s even a Time Spectrum 
board for the Texas Instruments 
PC. 

With Time Spectrum, you can 
combine up to six powerful 
functions—plus two advanced 
software programs—on just one 
board. And get performance and 
features like nothing else. 

For the IBM PC, Compaq and 
Columbia, maximum capability 
in minimum space. 

For example. Time Spectrum is 
the only multi function board that 
lets you expand your IBM PC from 
64K up to 512K RAM. Add a 
calendar clock. Add as many as 
two RS-232 asynchronous 
communications ports, or two 
synchronous and one 
asynchronous communications 
port. Plus print spooling and as 
much as 320K of RAM disk 
memory. 

Up to four I/O ports—in just 
one slot. 

How did we do it? 


With the Cliffhanger.™ A unique, 
RFl-shielded connector system 
that solves the problem of 
tying two or more I/O ports to 
peripheral equipment like a 
printer or modem, without 
consuming two or more slots. 

And only Persyst has it. 



11: i h 


The Time Spectrum Cliffhanger 11- 
So ingenious, it's patented. 

What’s more, expansion 
functions can be plugged right 
onto the Time Spectrum board. 
Or added with Versapak™ 
piggyback modules. So you can 
add exactly the capability you 
need, when you need it. 

Extra flexible expansion for the 
IBM XT 

For the IBM XT, Time Spectrum 
not only delivers exceptional one- 
board expansion capability, but 
extra flexibility, too. 

First, we designed Time 
Spectrum so you can add the 
RAM you want without having to 
fill the memory rows on the XT 
mother board. 


And with Time Spectrum plug¬ 
in expandability you can continue 
to add functions as you add 
requirements. 

Start with basic memory and a 
calendar clock. Then add another 
asynchronous communications 
port. Paraflel printer port. 
Additional memory. Or any 
combination of functions. 

With Persyst, the choice is 
yours. 

And now, one-slot capability for 
your Texas Instruments PC. 

Now there's even a Time 
Spectrum multi-function board for 
your Tl PC. With it, you can add 
up to 512K RAM, two serial ports, 
calendar clock and light pen 
port—capability to handle even 
the most complex and difficult 
computing functions, 

And still only consume one slot. 

The Persyst Time Spectrum 
board. 

Maximum expandability now. 
And quality and versatility so you 
can keep on expanding later. 

See your (BM or Tl PC dealer 
and insist on Persyst. 



Persyst Products, Personal 
Systems Technology lnc. T 
15801 Rockfield Bfvd, r Suite A, 
Irvine, CA 92714. Telephone: 
(714) 859-8871. TWX: 467864. 
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Conned! a modem 
through a serisJ 
community ions port 
and you can link you* 
PC to the world of 
telecommunications. 


Expandability from &SK 
up So512K RAM enables 
youi PC to handle the 
mosl complex tasks. 


RAM and commiinicalians 
expansion modules are 
easily snapped onto the 
Time Spec! rum 


Oplianal features are 
sockeledFon (he board, For 
maximum flexibility in 
expansion 


Double-Face wipe sockets 
wilb beryffcum copper 

coni acts hold component 
leads firmly in place 


Calendar clock It corner 
wilh a live year, 
lechargeable battery 


THE TIME SPECTRUM BY PERSYST 










Managing Software 
Development with C 

Selecting a program-development environment 
that meets its users' needs 


Designing software for the rapidly 
changing personal computer market¬ 
place is a complex task. But by 
carefully selecting a program- 
development environment, you can 
ease the job considerably. Choosing 
the development environment's ma¬ 
jor component, the programming 
language, from the many languages 
available today is difficult, but com¬ 
ing to grips with this problem early 
in the design cycle hastens the 
development of efficient, competitive 
programs. 

The rapidly growing market for 
personal computer software is driven 
by constantly improving hardware 
technology that in turn raises users' 
expectations of software perfor¬ 
mance. As a result, developing soft¬ 
ware for this market requires careful 
understanding of users' needs and 
the ability to rapidly develop pro¬ 
grams that meet these expectations. 

This article will focus on how to 
select a program-development en¬ 
vironment and choose a program¬ 
ming language that allows the most 
efficient use of program-development 
time. Note that the environment in¬ 
cludes all the hardware and software 


by Jason Linhart 

tools used in the process of develop¬ 
ing programs: the programming 
language, the compiler, the text 
editor you use to compose programs, 
and the machine you use for 
development, The development en¬ 
vironment also includes such factors 
as programming style and the 
availability of consultants. 

Choosing an Environment 

A good programming environment 
can affect programming ease and 
code quality more than you might 
imagine. An often quoted maxim 
about end-user applications applies 
equally to programmers' tools: if a 
system is comfortable and easy to 
use, you will use it more frequently 
and produce better work with it. 

A programming environment 
should make programs easy to write; 
it should include a large assortment 
of useful tools and techniques to help 
ease the programming process at 
every step. And the tools should 
never be obstacles to the develop¬ 
ment process-error messages aimed 
at experienced programmers, for ex¬ 
ample, should be clear and concise. 

A poor programming-environment 


selection can limit marketing possi¬ 
bilities for the program. For example, 
licensing restrictions on the use of the 
development compiler's run-time 
library can prevent programs from 
being competitive with similar pro¬ 
grams written on different systems. 
In general, environments aimed at 
producing programs for sale must 
not impose such disadvantages. 

When you choose your program¬ 
ming environment, keep in mind 
that the development software 
should run on a variety of microcom¬ 
puters. That way, you can use com¬ 
mon, inexpensive development 
systems while developing your pro¬ 
gram on the target machine and at 
the same time keep in touch with the 
target machine's limitations and capa¬ 
bilities. Development software that 
runs on a variety of machines makes 
writing transportable applications 
programs easier. Indeed, to increase 
market potential, such programs 
should be transportable to many dif¬ 
ferent microcomputers. The micro¬ 
computer industry changes quickly, 
and designing programs to be trans¬ 
portable increases their chances of 
running on the new hardware that 
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PKASO 


PKASO 


Printer Interface Family 


Welcomes the 
New Apple//e.. 
We work together. 


The PKASO family makes you 
and your Apple Computer 
a master of text and graphics 


PKASO makes it easy to use the features of your 
printer—select character sizes, vary line spacing, 
even print in colors Simple PKASO commands 
make these features usable from the keyboard or a 
program. 


PKASO Interfaces 
come complete 
with Cable, 
instructional 
Diskette and 
Comprehensive 
Manual 


PKASO also adds features to your system Press a 
few keys and get a snapshot dump” of the image 
you see on the screen-text or graphics, Add new 
characters and symbols that you couldn’t print 
before, using our SuperFont “system. Add our 
new PipeLine'" printing buffer and your printer 
can take its time while you and your Apple move 
on to the next task. The PipeLine is a modular add¬ 
on to the standard PKASO board. 


The PKASO interface is designed for Apple II and 
Apple III in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh, Centronics, Epson, IDS, NEC and 
Okidata matrix printers 


Interactive Structures Inc. 
146 Montgomery Avenue 
Bala Cynwyd, PA 19004 
Telephone: (215) 667-1713 
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will probably replace existing 
machines within three years. 

A development environment 
should also be suitable for writing 
programs that are large, at least by 
microcomputer standards. Most sys¬ 
tems won't constantly be used to gen¬ 
erate programs with thousands or 
tens of thousands of lines, but an en¬ 
vironment suited to such tasks is 
almost always adequate for writing 
small programs. 

Choosing a Language 

Selecting a programming language 
is the most fundamental step in the 
implementation of a programming 
environment. It is far simpler to 
change compilers, machines, text 
editors, or any of the other factors in 
the environment than it is to change 
the language in which a library of 
programs is written. The substantial 
investment in any code already writ¬ 
ten is lost if it must be translated in¬ 
to another language. 

The first step in language selection 
is to choose between assembly lan¬ 


guage and high-level languages. 
Assembly language can be thought of 
as a more readable version of the 
binary machine code that tells the 
processor what to do. High-level lan¬ 
guages let you program for an ab¬ 
stract or theoretical computer that 
does not necessarily correspond to 
any particular physical computer. 

Assembly language tells the 
machine what to do for each program 
step. A program written in assembly 
language can therefore run as fast as 
the machine is theoretically capable 
of operating. In contrast, a program 
written in a high-level language must 
be translated into machine code, 
typically by a compiler. The result of 
this compilation is never as tailored 
to the machine as it would be if an 
experienced assembly-language pro¬ 
grammer had written the code. Pro¬ 
gramming in assembly language 
always results in faster programs, 
given sufficient programming effort. 

The size of the finished program is 
under the direct control of the 
assembly-language programmer. A 


compiler, on the other hand, trans¬ 
lates a given program into a sequence 
of instructions that is not always the 
shortest possible route to the desired 
result. Because the programmer has 
no control over the compilers transla¬ 
tion operation, an assembly-language 
program can always be made smaller 
than a compiled program for a given 
task. 

One major disadvantage of assem¬ 
bly-language programming is the 
large size of the source program. As¬ 
sembly-language programs are 10 or 
more times larger in source-code 
form than their equivalent high-level 
language programs. High-level lan¬ 
guages usually specify several 
machine instructions with a single 
statement, while an assembly-lan¬ 
guage statement specifies only one 
instruction. 

Another drawback to program¬ 
ming in assembly language is that it 
generally introduces an additional 
level of complexity into the program¬ 
ming process. Assembly-language 
statements can often serve more than 



Graphics Plus 






GRAPHICS-PLUS is a field Installable enhancement board for 
the popular Zenith 1 Z19 video terminal adding many power¬ 
ful features found only on terminals casting much more. 
GRAPH ICS-PLUS provides Tektronix 2 4010 compatible vector 
drawing graphics, VT1G0 3 compatible 60 and 132 column 
display formats, off-screen scrolling memory, program¬ 
mable function keys, "Plain English" menu-driven Set-up 
mode, and a host of other enhancements. Installation can be 
accomplished within 15 minutes using only a screwdriver. 


GRAPHICS-PLUS 

an enhancement 

For Z19 Terminals 

from 

Northwest Digital Systems 

• Tektronix 2 4010 Compatible Graphics 

• 512 Horiz by 250 Vert Resolution 

• 80/132 Col and 24/49 Line Text Displays 

• Seven Page Off-Screen Text Memory 

• Menu-driven "Plain English" Set-up Mode 

• 16 Programmable Keys-128 Chars Each 

• Optional Hardcopy Port 

• Simple Field Installation 


GP-19 Upgrade for Z19 Terminal 
Z19 Terminal With GP-19 Installed 


1 TM Zenith 

2 TM Tektronix 

3 TM DEC 

S 849 
S 1495 


Northwest Digital Systems 

P.O. Box 15288, Seattle,. WA 98115 [206] 362-6937 
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“More documentation? 
Go to a book store” 


“Training? Call a 
computer school ” 


“Technical support? 
Call the publisher /' 


Interested in dBASE II or 1-2-3 ? 
Beware The Dreaded Finger Pointers! 


Sound familiar? Does your 
dealer turn into a "finger 
pointer" when you need help? 

At SoftwareBanc we offer a 
complete system that doesn’t 
stop when your software is 
delivered. 

Careful Product Selection 

Do you get bewildered by 
the endless lists of soft¬ 
ware you find in most ads? 

Let us be your quality control 
department. 

We only sell the best pro¬ 
grams on the market. After a 
thorough evaluation we chose 
dBASE I r for data process¬ 
ing, and 1-2-3™ for financial 
management. 

Our complete line of add-on 
products help you to continue 
to get the most from your 
software. 

Expert Technical Support 

When you buy software from 
us, you can rest assured that 
help is only a phone call 
away. Just call us at (617) 
641-1235 for all the free 
support you need. 


Money Back Guarantee 

We are offering a 60 day money 
back guarantee on the following 
software: 1-2-3, dBASE II and 
ABSTAT. Call for details. 

Free dBASE IT “ UseYs Guide 

Order dBASE II"" from us, and 
you’ll receiveafree copy of 
our dBASE I!™ User's Guide. 

You can also buy the User's 
Guide first for only $29, and 
then receive a full credit when 
you buy dBASE 11.™ 

1-2-3 “ & dBASE IT" Classes 

Want more in-depth informa¬ 
tion about dBASE II™ or 1-2-3™? 
Attend a SoftwareBanc Semi¬ 
nar near you. Each session runs 
from 9 to 5, and costs $175. 
Seminars are in lecture 
format with a custom sound & 
video system which is used to 
display taped interviews with 
prominent software personal¬ 
ities and sessions with various 
software programs. 


Los Angehs 
July 18-22 

Washington t D.C. 
Aug. 29-Sept. 2 


Anchorage 
August 11-12 

New York City 
September 19-23 


Prices You Can Afford 

11-2-3".$399 

tdBASEM".$479 

t ABSTAT 1 ''.$379 

dBASE ir User’s Guide.$29 

DBPlus'* ...$95 

dGRAPH " . $199 

dUTIL".$69 

dNAMES ,M .$109 

QUICKCODE".$199 

TEXTRA’“.$60* 

1 No-risk 60 day money back guarantee 
*Qnly available for IBM PC with MS-DOS. 


Free Catalog 

If you want to learn more about 
SoftwareBanc, call or write for our 
free product catalog. 

SoftwareBanc 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
For technical support call: 
(617)641-1235 
Dealer Inquiries Invited. 

Manufacturer's trademark 
Payment may be made by: MasterCard, Visa, check, 
COD., money order. Mass, residents please add 
5% sales tax. Add $5.00 Far shipping and handling. 
Prices subject to change. 



3 


SoftwareBanc 

Order ’foil Free 

1 - 800 - 451-2502 

(617)641-1241 in Mass. 


Circle 361 on Inquiry card. 


BYTE Au*u*t 1963 175 





























one purpose, depending on the con¬ 
text. The original author of a program 
must select the proper assembly- 
language instructions to perform 
each task, and the person reading the 
program must understand how the 
sequence of instructions performs 
that task. It is usually advisable to in¬ 
clude comments on each assembly 
statement to describe the purpose of 
the instruction. High-level language 
programs perform the same task with 
a single statement that is often self- 
documenting to some extent, so they 
generally require fewer comments. 

Overall program size and the fine 
detail required in assembly-language 
programming on most machines 
have an important effect on program¬ 
ming effort. Some statistics collected 
by Frederick Brooks indicate that the 
time it takes to develop a program is 
proportional to the size of the source 
code and relatively independent of 
the level (high or low) of the language 
in which the program is written. 
Read Brooks' book. The Mythical 
Man-Month: Essays on Software 


Engineering (Addison-Wesley, 1975), 
for some fascinating, surprising, and 
still relevant facts, figures, and war 
stories. 

The final problem with assembly 
language is that it is inherently not 
portable. Assembly code specifies in¬ 
structions for a processor and is rare¬ 
ly, if ever, applicable to another pro¬ 
cessor. You can compile high-level 
languages for a variety of machines 
with a minimum of machine depen¬ 
dencies if you take care in choosing 
your compiler. 

Structured Programming 

"Structured programming" refers 
to a practice of combining several 
programming techniques. Any lan¬ 
guage selected should be suitable for 
use with structured-programming 
methods. Many modern languages 
have been designed specifically to 
support this method, and using one 
of them substantially eases the 
process. 

The most basic structured-pro¬ 
gramming technique involves the use 




GET IBM PC Capacity at a Fraction of IBM’S Price! 


Hew HETflQNH 
Starts at Just 

If3 iruei Now you can enjoy The power ol ifie - 
liFlel lOBS-Ihe same microprocessor which 
Pdweti the HEM'PC—and run any program com 
piled lor the IBM PC... starling at only S 399 95' 

Take this easy, tow cosl way lo learn 1B■ b«r 
technology! Two hoard syUem tea lures: 

1 0O8& mother board with 5 slot expansion 
bus; accepts any hardware designed lor 
IBM PC; and 

2. 64K memory board, expandable lo 256 le 
wrllh IBM compatible AS232 commumca 
cations port. 

Any tfJsk operating system which works on the 
IBM will work directly on the EXPLORER SB PC. 
and all programs compiler! lor Hie IBM will run 
or il. 

The system monitor HOW included in the Starter 
system featuret a user friendly operating system 
that allows easy program generation and debug- 
The commands include display/modily 
memory.. ,display/modlty registers...input/outpul 
data lo MG ports...block moves...single step 
trace mode ..golrtin with optional breakpoint 

I and register reports...cassette load/save with hie 
labels plus s complete system test program 

I Uial lesls and reports condition ut ROM. HAM. 

cassette interlace, timer. DMA coni roller, inter 
■ rtipi controller, and the communications part. 
J These lest programs not only allow easy dehug^ 
■ ging ol software but they seme as hardware and 
■ sol!ware learning tools. 

| The EXPLORER 86 PC STARTER KIT includes a 

■ mother hoard. mumoryfJrtJ board, al components 

needed, sockets tor EC’s used, one 62 pm bus 

■ connector and complete assemblies! instruc 
lions. All you need is a soldering iron, solder, a 

I power supply, and a standard RS232 terminal 
jNetronics has 2 low-cost ones to choose from). 

~ Ex plorer 6 8 PC Slsrte r Kit., .$ 399.95 
4 10 QOpil 

□(wired * tested, add 5100,90) 

I D Exlre 62 pin connectors ol $4.25 ea 
+ 1 OOpii. 

m Use ynur own terminal with hr EXPLORER 88-PC 
I or, il you plan to expand IT lo he lully IBM com 
■ patJble. we otter our ISM compatible keyboard 


mm i 6 m explorer ae pc Kit 

Accepts AJI IBM Peripherals. 

□ IBM com pallbfc keyboard. ,$299.95 

4 10.00 p6r. 

□ IBM compatihle color board,..5299-95 
+ 10.00 oft. 

□ Additional RDM required ,$35.00. 

Set your own pace! Invest and team, at the rate 
YOU want' Add to your EXPLGHER 08-PC. 

Deluxe heavy duty steel cabinel lhal houses 
either two IW* hopples or a 5 V hard dish 
with one Roupy This cabinet features a 
brush llmsh front panel and a wood grained 
sleeve 

□ EXPLORER 80 PC Cabinet .5199.95 
+ 18.00 o«i 

A heavy-duty open Iraoie power supply 
with Ian Thai cao be used In your own earn 
net or in slatted wfe the Neirooics cabinet is 
available as foHcwi 

□ 10 amp power supply tar system + 2 flop 
pies...$149,95 + 0.00 pAi. 

□ As above + mra power for 1 hard disk... 
$169 95 4 8.00 pli 

HfBM compatible disk cun trailer board Con' 
trols lour 5V/‘ floppy drives (w/2 dnve 
cable) Available wired and tested Qnly. 
$250 00 + 8.00 p4l 

□Monliars and 8405 source listings: available 
on either disk ar hard copy a) $35.00. 

Please specify lor mat and system required. 

□ INTEL 8086/8068 user manual . $15.00 
> 1.50 p&i, 

□ THE 8085 BOOK by RECTOR h ALEX 
$16.00 + 1.50 pAL 



□ special IBM compatible system: with kev 
board, color graphics board, floppy disk 
controller, 64K RAM, cabinet, standard 
power supply and a single 5Vi n floppy drive... 
S1899.95 i 25.00 p«i. 

IBM com pebble bard disks, built m modern 
board, eprom burner, print butter system plus 
mare writ be available shortly, 


Over 100 EXCLUSIVE Products and Krts- 
including the 'Speak Easy' universal voice 
synthesizes a Diagnostic card with bull! in 
logic probe lor the IBM PC. terminals, mom 
tan. tho EiF and EXPLORER 85 computers, 
and much more are described in our up 
camln^catalng h i yours FREE il you check 


For Canadian orders 
please double the amount 
Ol p&r shown. IBM PC rs a 
regisiered irademartc ol 
IBM Corpora lion 



stands tor "postage and insurance" 


i 


CALL TOLL FREE 1-B00-243-742B for Charge Card Orders. 

In Conn,, call 203 354 9375, Conn. res. add sales lax, 

TO ORDER fir MAIL, CHECK BOXES FOR PRODUCTS DESIRED AND MAIL ENTIRE AD TU 

13b NETRONICS RAD LTD. 

333 Litchfield Hd . New Milford, CT 06776 


□ Amount enclosed 
Accl No. 


Charge my D VISA 
_ Exp, Date 


□ MASTERCARD 


and an IBM compatible color graphics board PRINT NAME 
I (only Available wired and tested). Address 


City 


of control structure (program flow) 
built out of code blocks that each 
have a single entry and a single exit. 
These blocks can be built up of rf-then- 
else-endif, wh i I e-do-end wh i le, and do-until- 
end-do structures and others like 
them. In languages that contain only 
goto and conditional goto constructs, 
simulating these control structures is 
possible but generally requires more 
work than does using languages that 
directly provide the structures as 
basic language constructs. 

The other fundamental structuring 
technique is the use of procedures or 
subroutines. These enable you to 
reuse common blocks of code, and, 
more important, they move the detail 
of complex operations away from 
local program flow, where such detail 
might be more confusing than help¬ 
ful. 

Along these lines, another impor¬ 
tant development-environment fea¬ 
ture is separate compilation. Separate 
compilation allows a program to be 
made up of several source files com¬ 
piled at different times and then 
linked together to create the final pro¬ 
gram. This technique enables you to 
split up the program into logical 
blocks developed at different times or 
by different people. Because each of 
these blocks can stand by itself, each 
may be tested separately, and a 
library of tested blocks of code can be 
developed. 

Another helpful programming fea¬ 
ture is support of data abstrac¬ 
tions—groups of routines that define 
the structure and operations of user- 
defined data types by allowing them 
to be easily integrated into the 
language. Most languages inherent¬ 
ly allow the manipulation of char¬ 
acters, integers, and floating-point 
numbers, but users often want to 
define new (at least to the language) 
abstractions—such as imaginary 
numbers, lists of items, and poly¬ 
nomials—preferably by adapting the 
program facilities that define the 
standard data types. 

What Languages Are Available? 

Thousands of programming lan¬ 
guages have been invented, but only 
a few are widely available. Picking a 
language requires finding one that is 
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For users of Apple, IBM, TRS/80, Atari, Commodore, Texas Instruments, and other brand name computers: 


Here’s the easiest way to buy quality 
diskettes at discount prices 


Now you can get error-free double or single-side diskettes 
by IBM, Control Data, Maxell and Verbatim delivered to 
your door For some of the lowest prices around 
You save because we ship huge volumes of magnetic 
media in boxes of 10, 


To order, use the form at right: 

* Select the manufacturer 

* Indicate the quantity of boxes you need 

* Fill In your name, address and credit card number 

For even taster service, caH our toll-free number tor your area, 

© fn the continental U S 

1-(80D)-FLGPPY3 dr 1-(800)-521-5700 
In Canada • 1-800-265-4824 
In Afaska/Hawaii ■ 1-800-821-9029. 

ALL MAJOR CREDIT CARDS ACCEPTED 
Shipping & handling F.O.B, Southfield 
Transaction Storage Systems'Inc., Southfield, Ml 


Size 

l = ^ 

Qty. 

Verbatim® 

Qty 

Conlrol 
Data S© 

Oty 

maxell 

Qty 

5-7/ SS 

24.90 


23.90 


19 90 


28 90 


5-7/ DS 

39 90 


34 90 


29 90 


41 90 


8 SS 

8 DS 

24 90 




19 90 




39 90 


— 


29 90 


— 


Sub 

Totals 

S 

$ 

$ 

$ 


Name 


Title. 


Company 
Address _ 
City _ 


State 


□ AMEX 


□ MASTERCARD 


□ VISA 


Card Number 


Expiration Date 


EXPECT A MIRACLE 
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Shipping and handling 1-6 boxes add $4 00 per order 
7 or more add $6,00 per order 

Clip and mail today to: Transaction Storage Systems, lnc„ 
22255 Greenfield Road, Southfield, Ml 48075 













































going to be available for the machine 
that interests you. 

The most popular languages on 
microcomputers have been BASIC 
and Pascal. FORTRAN, COBOL, and 
PL/I have been more popular on 
mainframes but are only just becom¬ 
ing available for microcomputers. 
Other languages such as C, LISP, 
APL, and FORTH have not yet or 
have only recently begun enjoying 
general popularity, having been used 
for the most part only by small, often 
specialized, groups. 


From these languages, program¬ 
mers must select the ones that are go¬ 
ing to be predictably available for 
most or all existing machines and 
possible future machines. BASIC and 
Pascal, with their widespread 
popularity, can be expected to be 
available for some time. FORTRAN, 
COBOL, and PL/I are more complex 
languages that take longer to adapt 
to a microcomputer. Only recently 
have complete implementations of 
these languages existed for micro¬ 
computers, and some microcom¬ 


puters are still not supported. LISP 
and APL are interesting languages 
that few people understand as yet. 
Both are very complex in their im¬ 
plementations and very powerful for 
programming, but unfortunately 
there is no reasonably complete im¬ 
plementation of either for any micro¬ 
computer. FORTH is a relatively 
young language that has many 
dialects. There does not appear to be 
a single standard implementation 
that interacts well with host operat¬ 
ing systems (because FORTH is often 
thought of as an operating system in 
itself), C has gained a lot of populari¬ 
ty recently, and compilers for it have 
appeared for many microcomputers. 

It is important to check for com¬ 
patibility not only within a language 
but between machines and com¬ 
pilers. A standard for Pascal exists, 
but it is generally considered in¬ 
complete. Thus each compiler im- 
plementer adds additional features in 
incompatible ways. Because pro¬ 
gramming in the standard portion of 
Pascal is very hard, use of nonstan¬ 
dard extensions proliferates and can 
cause portability problems. 

Despite its long life and populari¬ 
ty, there is no recognized standard for 
BASIC, although one is under devel¬ 
opment. Different implementations 
vary wildly from one another. One 
possible standard is Microsoft 
BASIC; unfortunately, there is no sec¬ 
ond source for Microsoft-compatible 
BASICs, and depending on a sole 
supplier seems unwise. 

The standard for C is contained in 
Kernighan and Ritchie's book The C 
Programming Language (Prentice-Hall, 
1978) and in the Unix C compiler. 
Both of these standards are complete 
and reasonably accurate descriptions 
of the language that compiler writers 
must adhere to with some care. Un¬ 
fortunately, the C I/O {input/output) 
library is not standardized. The 
resulting problem is surmountable, 
however: because the I/O library con¬ 
tains nothing but C functions, a dif¬ 
ferent I/O library can be substituted 
while maintaining portability. 

BASIC, Pascal, or C? 

The languages that appear to be 
consistently available on most micro- 


Excellence 

Acknowledged. 



Some people demand the best. 

Superior quality at superior value identifies 
the "best" products, and the best in Apple I in¬ 
compatible drives is the Micro-Sci line of 5 Va " 
floppy disk drives and subsystems. 

Business people needing storage, reliability 
ond fast access have been impressed with 
Mlcro-Sci's A40 system since we introduced it 
back in 1979, For a lower list price than the 
Apple Disk IP's, the A40 offers 20Kb more 
capacity, faster access time and greater 
data reliability. 

The Micro-Sci A70 drive combines quick 
access ond high reliability with a full 286Kb 
storage capability. 

The newest member 
of Mlcro-Sci's Apple IP 
compatible fatuity the A2, is o 
direct replacement for the Disk II, 


fj-sc I 


featuring total compatibility at a lower cost. Setter 
still, you can mix our A2 drive and controller with 
their drive ond controller for complete Freedom of 
interchangeability. 

And Micro-Sci s controller includes operating 
features like jumper-selectable 3.2 and 3,3 DOS 

Give yourself the privilege. 

Micro-Sci delivers the most in quality, 
reliability and performance. So when you 
consider additional drives or a disk subsystem 
for your Apple JI H indulge yourself in the Micro- 
Sci alternative. 

See our complete product line today at 
a dealer near you. 

(SPECIAL NOTE TO APPLE III B 
USERS; MiCfO-Sa also Offers a full 
range of Apple liRcompaflble 
drives . Ask your local dealer 
for details,) 


MICRO-SCI 

Micro-Sci ts q Division of Stan dun Controls, Inc, 

2158 SOUTH HATHAWAY STREET ■ SANTA ANA. CALIFORNIA 92705 * 7W662-2B01 ■ TELEX: 910-346-6739 
I nlefflfllionai Dealer Inquiries IMC International Martels Carp Tele phone 714/73Q-D963 * Telex: 2777S2-ROBY U R 

* Apois, Apple i|, Apple III ond Dts(t II are registered made marks at Apple Computer, tnc. 
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THINK ELECTRONIC 
TYPEWRITERS MAKE TYPING EASY? 

WAIT TILL YOU 
GET YOUR HANDS ON THIS. 



LANIER’S TYPEMASTER" IS A MASTER OF EASY TYPING. 

You get better work back faster and with less effort than electronic 
typewriters. No more white-outs or retyping. 

TypeMaster lets you make corrections, even move whole paragraphs 
to get letter-perfect pages the first time. And your pages are stored on 
removable diskettes, so memory is unlimited. 

A VISIBLE DIFFERENCE. 

Watch this. TypeMaster’s full display screen lets 
you see your page, not just a line or two. 

That’s why our typing is so easy compared to 
typing on most electronic typewriters. 

TYPEMASTER’S “HANDS ON” TRIAL OFFER 
Even the trial 
is easy. You’ll see how the 
TypeMaster not only makes typing 
easier. But how it also makes deciding 
between a TypeMaster and any other 
electronic typewriter a lot easier, too. 



Simply send us this coupon to set up an immediate trial or call 
(800) 241-1706. Except in Alaska and Fiawaii. In Georgia, 
call collect (404) 321T244. ©1983 Lanier Business Products, Inc. 


Mail to: 

Lanier Business Products, Inc, 

July 83 Byte 4 76 B 03 

1700 Chantilly Drive N.E., Atlanta, GA 30324 

Name 

Title 

Phune 

Best time to call 

Firm 

Address 

County 

City 

State Zip 


I enter’s TVneMaster is a master of easv ivmniL Trv it in vour office today, Circle 235 fin innuirv card 
























WAREHOUSE SOFTWARE 

1800 4213135 

MOST DISK FORM ATS AVAILABLE - 

CP/M Program names prefaced with # are 
also available for IBM PC. 

m _ 

BUY OF THE YEAR! 

DB ASEII + EVERYM AN S DATA BASE 
PRIMER+EXTRA DISKETTE WITH DBASE 
ACCOUNTING, MAIL LIST AND INVEN¬ 
TORY PROGRAMS. IBM PC AND CP/M- 
CALL FOR OUR SPECIAL PRICE, 


ffCondor 111. S445 

ttNWA Statpack .3339 

#tim $285 

ttlnfostar Call 

VVORD^RROCESSING PACK AG 

^Wordstar, Mail Merge, Spellstar 

# WordStar 

#Mait Merge . 

^Wordstar, Mail Merge. 

#Spell Star 
ttLexisoft Spellbinder 

# As pen Spellchecker 
#Metasofi Benchmark 
ttSorcim Spellguard 
Peachtree Magic Wand, Spell 

Check, Mail List $325 

SPREADSHEETS 

ttCalcstar. $95 

#Su percale. $ 185 

#Microsott Multiplan $185 

ACCOUNTING 



#TCS*Equivalent Of Peachtree*Specially 
Augmented By Warehouse Software Cus¬ 
tomized For Your IBM*Terminal And Printer- 
GL. AR. PA. AP Each Module $75 

For All Four $275 


#TCS Total Accounting 

#CYMA . 

ttPeachtreeGL, AR h AP_ 

Sail CP/ M For North Star... 

LANGUAGES 

C-Basic ... 

CB-00 . 

Microsoft Basic 80 
Microsoft Basic Compiler 

TRANSFER PROGRAMS 

Move-lt ___ 

IBM PC Move-11 

FOR THE IBM PC 


Call 

Call 

S375 

$150 

$99 

$395 

$250 

S315 


$95 

$110 


Best Price In U.S. 

Seven Function Board-Includes Async 
Adapter, Parallel Adapter. Clock with Battery 
Back-Up and Software, Game Port, 64K 
Memory Expandable to 512K. 

1 year warranty. . . $27? 


Floppy Disk Controller w/Par. or Serial 

Port. $235 

Plantronics Color + Board . S365 

Tandon 100-2 Drives . Call 

256K Ram Board W/Async Port S365 


Corona Computer—look alike for IBM PC. 
128K User Ram—Par. POrt-Ser Port-Two 
320K Drives—Mono Display—CP/M-86-MS 
Dos + other software -. ..... - $2475 


$49 

$135 

f 34 
94 
$94 
$38 
$185 


Hayes Smartcom Program 

PC DOS 

IBM PC Volkswriter 
PCM Copy Program 
Datamost Write-On 
Real Estate Investment Prog 
Microsoft Flight Simulator 
Howard Real Estate Anaiyzer II 
IBM PC OP/M-BB 

CBasic86 $145 

cis coboiee $595 

Pascal mt+ 86 w/Spp $450 

TERMS Prices include 3% cash discount. Add 3% 
for charge orders. Shipping on most ttems 
$5.00 AZ orders + 5 % sales tax 

WAREHOUSE SOFTWARE 

493 5 West G lendale Ave„ Suite 12 
Glendale AZ, 85301 
(602) 342-1133 Technical Information 
1-800-421-3135 Totl Free Order Line 


computers are BASIC, Pascal, and C 
Other languages may be added to 
this list, but none of them is solidly 
available now. PL/I and FORTH, 
however, seem to be the most likely 
candidates for future support. 

The speed and size of a compiled 
program are closely related. In almost 
all current compilers, smaller source 
code translates to fewer instructions 
and so takes less time to execute. Oc¬ 
casional exceptions to this rule exist, 
but for the most part small programs 
are fast. When you're writing pro¬ 
grams for resale, size and speed are 
perhaps the most important qualifi¬ 
cations of a compiler. For personal 
use a certain amount of waiting may 
be tolerable, but speed is often an im¬ 
portant factor in program sales. The 
size of the code affects not only the 
size of the program as perceived by 
the user but the number of capabili¬ 
ties that can fit into the program. 

Interpreted versions of any given 
language are slower than compiled 
code. Because of the importance of 
speed in influencing user impres¬ 
sions of a program, in the following 
summary we will consider only the 
compiled versions of each. A quick 
look at available compilers for each 
language shows that BASIC is notice¬ 
ably slower than the others and that 
C usually is slightly faster than 
Pascal. C's performance is due to the 
fact that it was designed to be very 
easy to compile. The basic operators 
in C correspond to basic machine 
operations on many machines. Thus 
C can be compiled more closely to a 
specific machine than Pascal or 
BASIC, given the same amount of 
complexity in each compiler. 

As mentioned, separate compila¬ 
tion is an important feature in the de¬ 
velopment environment. Neither 
BASIC nor Pascal offers separate 
compilation as a standard feature, al¬ 
though some implementations offer 
this capability. Note, however, that 
using separate compilation features 
that vary from one system to another 
causes portability problems. Separate 
compilation, a standard feature of C, 
is available in all implementations. 

It's difficult to judge portability ac¬ 
curately. At present, no accepted 
standard for BASIC exists, and the 


standard for Pascal is considered very 
limiting and is almost always extend¬ 
ed. The standardization process for 
Pascal is farther along than that for 
BASIC, but in neither case do the 
available compilers adhere closely to 
the standards. C has a well-defined 
standard, the version 7 Unix C com¬ 
piler, which is also well documented 
in Kemighan and Ritchie's book. 
Almost all existing compilers adhere 
to the standard or provide a proper 
subset of it with no loss of language 
generality. Thus the portability of C 
programs is much higher than those 
written in BASIC or Pascal. 

BASIC is the weakest language for 
structured programming. Most 
BASIC systems do not have named 
subroutines, local variables, do-until- 
enddo, while-doendwhile, or record struc¬ 
tures, to name a few limitations. 
Some of these features are being add¬ 
ed to recent BASIC systems, but ex¬ 
tensions are not being done consis¬ 
tently from one system to another. 
Pascal is much better because it pro¬ 
vides almost all of the common 
structured-programming constructs. 
C also provides a full set of struc¬ 
tured-programming features, and it 
has greater flexibility as well. 

BASIC does not provide any facili¬ 
ties to support the use of data ab¬ 
stractions. It has a fixed set of data 
types and no facilities to define more. 
Pascal provides structures and point¬ 
ers, both of which can be used to im¬ 
plement data abstractions but present 
limitations. 

In Pascal, to define a data object 
and several procedures that act on it 
so that they can be used anywhere 
in the program, you must define all 
data and functions at the top level of 
the program. This means, first, that 
the structure of the source is forced 
on the programmer. Second, it 
means that the entire representation 
of the data is accessible to the entire 
program, making name conflicts and 
invalid data access very likely. Final¬ 
ly, the lack of separate compilation 
means that all of the code associated 
with a data abstraction must be in¬ 
serted into the source for a particular 
program that uses it. 

C is better suited to data abstrac¬ 
tions. A data abstraction can be a 
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COmPUTER WAREHOUSE 


CALL TOLL 


FKE 1-800-528-1054 


SPECIAL OF THE MONTH 


UNBELIEVABLE SYSTEM! 

UNBELIEVABLE PRICE! 

$1399 

PIED PIPER • GEMINI 10X 
TAXAN 12" AMBER MONITOR 
5 SOFTWARE PACKAGES 

System includes: Pied Piper Portable (features below) • Gemini 10X 

• Taxan KG-12N • CPM • Perfect Writer • Perfect Speller • Perfect Calc 

• Perfect Filer • All necessary cabling. 



PRINTERS 

C-ltoh 


F-10-Parallel or Serial . 

$1049 

55 CPS Serial or Parallel. 

$1555 

8510 Parallel [Prowriterj ...... 

$359 

Computer International 


Daisywriter2000w/16K .. 

.Call 

Daisywriter2000w/48K . 

Call 

Comrex 


CR-1-S . 

$665 

CR-1-P . 

S755 

CR-2.. 

Call 

Data south 


DS18G . 

$1155 

Diablo 


620 RO. 

$910 

630 RO . 

$1710 

IDS 


Microprism 480 

$480 

Juki 


6100 .. 

Call 

Epson 


All models . 

.Call 

NEC 


PC-8023A .. 

$399 

3510 ... 

$1365 

3550 . 

$1710 

7710 . 

$1900 

2010.. 

$785 

2015.. 

$785 

2050 .. 

$910 

Okidata 


82A. 

$385 

83A... 

$630 

84P. 

$975 

84S . 

$1060 

92 .. 

$490 

93 . 

S835 

Olivetti 


PRAXIS 41 (w/interface) .... 

$725 

2300 INKJET . 

Call 

Silver Reed 


EXP550P . 

$675 

EXP550S. 

$690 

Star Micronics 


Gem ini-1 OX . 

.Call 

GeminMSX. 

Call 

Tally 


1S05/1B02 . 


MT160L w/Tractors . 

Call 

MT1Q0L w/Tractors . 

Call 

Texas Instruments 


810 Basic . 

$1245 

850 . 

$650 

Toshiba 


Pi350 . 

$1460 

Transtar. 

Call 

MODEMS 


Hayes 


Smartmodem .. 

$205 

Sm artmode m 1200 . 

$499 

Novation 


CAT.. 

$140 

D-CAT. 

$155 

J-CAT .. 

S110 

DISK DRIVES 


Rana (Drives for Apple) 


Elite 1 . 

$245 

Elite 2. 

$380 

Elite 3. 

$490 

Controller (w/Drive only). 

$75 

1000 [For Atari). 

.Call 


VIDEO TERMINALS 


A-t . 

$445 

VIEWPOINT 60 

$685 

Hazeltine 

Esprit 1 ... 

$485 

Esprit II. . 

$445 

Esprit III . 

$525 

Qume 

QVT102 Green . 

$550 

QVT 102 Amber. 

S560 

Televideo 

910 or 910 Plus . 

$560 

925 ... 

$730 

950 .... 

$905 

970 . 

$1015 

Wyse 

Wyse tOO. 

.$680 

Wyse 300 . 

SI 020 

Visual 

Visual 50... 

$610 

Zenith 

Z-29 . 

$635 

ZT-1 Keyboard Only .. 

$350 

MONITORS 

Zenith 

12"GreenScreen .... 

$95 

12" Amber Screen ... 

$120 

Amdek 

Video 300 . 

$130 

Video 300A . 

$145 

Color 1. 

$270 

Color! Plus. 

$310 

Color II .. . 

$450 

Color 111 . 

$360 

NEC 

JB 1201 . 

$155 

JB 1260 . 

$115 

Taxan 

12" Amber ... . 

$125 

USI 


DISKETTES 

Maxell 


MD-1 [Qty. 100). 

$250 

Scotch 

744-0 (Qty. 100). 

$225 

Elephant 

S/S S/D (Qty. 100) . 

$180 

COMPUTERS 

Altos 

Series 5-15D 

$2100 

5-80-10 W/M PM . 

$4200 

Atari 

600XL. . . 

$149 

800XL. 

$219 

Corona 

Call 

NEC 

APCHOI . 

S1875 

APCH02 . . 

52375 

APCHQ3 . 

$2875 

Northstar 

Advantage . 

$2160 

Advantage W/5MB. 

$3345 

Advantage W/15MB .... 

$4315 

Horizon II 64KQD. 

$2625 


Pied Piper 

Communicator I Portable, Z-80, 64K Ram, Full 
sized keyboard, Slimline 5J£ Disk Drive with 1M 
Byte of storage, RF Modulator for use with T V, 
Monitor output. Perfect Word, Perfect Calc, Per¬ 
fect Speller, Perfect Filer, CPM, 90-day nation¬ 
wide warranty . . $905 

Sanyo 2-Drive System 

$1850 

System includes: Wordstar, clacstar, mailmerge, 
spell star, info star, Sanyo basic. CPM. 

51450 with 1-Drive 

Televideo Systems 

TS-602 . $2525 

TS-802H . $4450 


12 M Amber 



$150 


COfTIPUTER 

WAREHOUSE 


TS-803 


Call 


2222 E. Indian School Rd. 
Phoenix, Arizona 85016 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST _ 

Prices reflect 3% to 5% cash discount Product shipped in factory cartons with manufacturer s warranty. 
Please add $8.00 perorder for shipping. Prices & availability subject to change without notice. 

Send cashiers check or money order.. .al I other checks will delay shipping two weeks. s/sa 




















































































































single compilation unit in which only 
the desired function names are visi¬ 
ble to the rest of the program. The 
data representation can be complete¬ 
ly hidden within the single source 
file. Various modules can be main¬ 
tained separately and linked together 
to form the final program. C does not 
provide type checking on these user- 
defined types—a limitation that is 
alternately a blessing and a curse. 
You can use a programming tool 
such as lint (so named because it 
"picks nits" in your programs) on 
Unix for type checking. 

Another advantage of C over Pas¬ 
cal is its flexibility in terms of how 
you can program. There are always 
several different ways to code a given 
construct, and you can choose an ap¬ 
propriate one depending on the level 
of readability, speed, or program¬ 
ming style you want. You are not 
forced into a programming style by 
the language; you are free to explore 
the style suggested by the task at 
hand. This ability is most apparent 
when a particular section of the code 


must run very fast. C provides con¬ 
structs such as pointers and register 
variables that can be used to locally 
improve the speed of a particular 
spot of code instead of depending on 
the overall quality of the compiler. 

Picking a Compiler 

Having picked a language, C in 
this case, we still have to pick a com¬ 
piler. Several C compilers are avail¬ 
able for each microprocessor, so we 
can pick the one that comes closest 
to meeting other design goals. 

The first thing to check on a com¬ 
piler is the accuracy and complete¬ 
ness of its implementation of stan¬ 
dard C. It is not actually necessary 
that it implement the full language. 
The C programs should run on a 
large variety of compilers, so it is best 
to stay away from features that might 
be missing on some compilers. C has 
very few such features; most have to 
do with features added in Unix since 
the C book was written. Still, the 
compiler must implement most of 
the language accurately. 


It is also important to check how 
long it takes the compiler to compile 
a large program. Because the com¬ 
piler will run many times,’long com¬ 
pilation times can be a problem. The 
difference in compiling time among 
the available compilers is incredible. 

I have observed compiling times for 
compilers working on the same 
medium-sized program vary from 40 
seconds to 15 minutes. 

The size and speed of the resulting 
code will affect every program you 
write for it every time it is run. 
People might be willing to wait 
around for the compiler, but it is 
hard to get them to buy a slow pro¬ 
gram. The size of the compiled code 
usually varies by a factor of up to 2 
between compilers. Remember, a 
code-size improvement of just 1 per¬ 
cent in a medium-to-large program 
can make room for another feature. 
Fine differences are worth watch¬ 
ing.* 

Jason Linhart is president of Mark of the Unicom 
/nc. (222 Third St., Cambridge, MA 02142). 


C LANGUAGE TRAINING FROM PLUM HALL 


• C Programming Workshop: Comprehensive, hands-on C course for programmers. 

• Advanced C Topics Seminar: Includes Efficiency and Portability; for lead programmers. 

• UNIX Workshop: Hands-on course in uses of UNIX; for general audience. 

• Each is a 5-day course: available in-house or at public sessions. 


0 Learning to 
Program in 
C 


Thomas Plum 


372 pp. 7!#'x10", Price $25. 


• AND AN INTRODUCTORY BOOK ON C LANGUAGE: 


Learning to Program In C, by Thomas Plum, teaches C language from the 
ground up. With or without previous programming experience, anyone 
acquainted with computers will find a clear description of how C works. 

You will find guidelines for writing portable programs that will run on a 
wide variety of modern computers—micro, mini, and mainframe, with 
excellent efficiency in all these environments. 


OT TTM U AT T 1 Spruce Ave. Cardiff. NJ 08232 

rLlUH fl ri Ll Ll Phone oideri: 609-927-3770 


r“““ 

I □ Send Information 

on Plum Hall Seminar; 
| on C and UNIX™ 

| □ Check 

I D Mastercard i Visa 
□ American Express 

| Exp. Date _ 


Please send me_copies of “Learning to Program In C" 

(NJ residents add 6%; overseas add S5 airmail.) 

NAME_____ 

COMPANY_ 

ADDRESS_ — _ _ 

CITY _ STATE __ ZIP_ 

Card No ___ 

Signature_____B2 
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incubation Complete 



A Third Generation is Born 



(Pictured above) 


A 280 based microcomputer board with memory and I /O functions 

* Fully complies with ieee $96 standard 

* 4/6/8MHZZ80A/B/H* 

■ Supports cp /w Pius 

■ operates as Dus master/slave for multi-user, multi-processor architecture 

* G4K on board memory, dual ported, parity checked 

* 2 serial ports, i full sasi port 

■ All i/o drivers on board 

* Memory management 

* Full 24 bit address capability 

* 3-16 bit CTC's 
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J£| | ■! 

§;g|i 

i ’ L,j= 



■xpandORAM nr— Random access memory board 

Utilizing 64K or 256K NMOS RAM chips 

* Fully compiles with ieee 69$ standard 

• 256K capacity with 64K chips 

* 1024K capacity with 256K chips 

* Error checking and correction (2 bit detection, 1 bit correction) 

■ on board refresh 

• Supports both 8 and 16 bit data transfers 

• 24 bit addressing 



■A new series of compact yet expandable $-100 
microcomputers. 

■ compact size approximately 4 ,r x 14" x 17" 

*6 slot motherboard 

* Rugged metal enclosure 

* supports up to 5 users 

Designed for ease of Integration and maximum flexibility 

* Z80 CPU 

* 256KRAM 

* Versafloppy II with free CP/M Plus™ 

An Ideal high performance system for disk Intensive 
applications. Eliminates disk wait states for spread sheets, spelling checkers, 
and network operation, utilizes Sosystems ram Disc and ROMDfse modules. 





■5: A single board controller for floppy and 
Winchester disk drives: 

* Fully compiles with IEEE 696 standard ■ Free copy of 
CP/M pIustm included • Up to 4 floppies and three Win¬ 
chester drives may be controlled by vfw- 3 * Data 
transfers to and from board under DMA or programm¬ 
ed i/o control ♦ Supports 24 bit address space. 

CP/M PlllS™:hlgh performance single user 
operating system* 

• CP/M* 2.2. compatible—no modification! • When 
used with sosystems 256K memory board speeds are 
up to 7 times faster than CP/ M ,JC 2.2* * High perfor- 
mance file system • MP/M® ll file password protec¬ 
tion * Time and date stamps on files * Support for i to 
16 banks of RAM ■ Support for 1 to 16 drives of up to 
SI2 MB each * Easy to use system utilities with HELP 
facility * Powerful batch facility * sophisticated pro¬ 
grammer utilities. 


RAM Disc 256: A solid state disk emu lator that 
greatly increases system performance by eliminating 
disk waits in disk intensive applications. Excellent for 
spreadsheets, spelling checkers and software 
development. 

• 256K capacity • i mb total bus capacity * CP/M® 2.2. 
PLUS™ compatible * I/O port addresses user selec¬ 
table * Storage locations addressed by on board 20 bit 
counter * On board refresh. 


128: An EPROM board that replaces a 
floppy disk drive for the purposes of booting CP/M- 
and loading application programs. 

• Provides non volatile, permanent storage of pro¬ 
grams and data ■ utilizes 2732 or 2764 eproms, (16 
max) ■ 128K capacity per board • S12K system capacity 

• use with SDSystems RAMDisc to configure a stand 
alone or network disdess system * Cp/m Plus™ 
available in eproms • Serial port provided. 


fc . 


CP/ M® 2,2 and CP/ M Plus™ a re registered tradema rkes of Digital Research, tnc * Z8Q product of 1 iJog Corp. 

10111 Miller Road • Dallas, Texas * (214) 340-0303 • TLX-682 9016 
A syntech company Circle 361 on Inquiry card. 
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Now you can move your IBM PC 1 from the fast 
lane into the jet stream. With the Personal 
Hard Disk™ from Corona. 


Lightning strikes twice. 

If that's not enough, you also get a lot of the 
features of the Corona PC. our own 16-bit desktop 
and portable personal computer. 

Like free RAM "disk!'Just define blocks 


More power to you. 

The Corona Personal Hard Disk really revs up 
your IBM PC, with none of the floppy bottlenecks, 
headaches and hassles. 

You get 5 to 10 megabytes of storage. 

Speeds up to ten times faster than floppy 
disc drives. 

The high reliability of a hard disk. 

In an easy add-on external package, or a con¬ 
venient internal plug-in. 


of main memory as a disk and load your programs, 
then run them at incredible microsecond speeds. 

Like disk partitioning that supports several 
operating systems at the same time, so MS-DOS? 
CP/M-86 3 and Pascal are all right there when you 
need them. 

Like simple menu operation that makes your PC 
friendlier than you would have believed possible. 
Small directories. Automatic backup. And much more. 
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All backed by Corona's exclusive DataGuard 1 " 
and FailSafe™ data protection systems for maximum 
reliability. 

So if you’re hungry for 
power and your IBM 
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you fulfilled, get your 
hands on the Personal Hard Disk from Corona. 

It'll set you free. 

The Personal Hard Disk is available in internal 
and external, 5 and 10 megabyte versions. For the 
name of your nearest Corona dealer, just call us toll- 
free at 800-621-6746. Or write Corona Data Systems, 
31324 Via Colinas, Westlake Village, CA 91361. 

(213) 991-1144. 
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The Unix Tutorial 

Part 1: An Introduction to Features and Facilities 

A look at some of the programming tools available to a Unix user 


C. Unix. In the acronym-happy 
world of computers, these collections 
of letters stand out. The C language, 
it is whispered, can replace every¬ 
thing from assembly language to 
Pascal, and is only understandable by 
those willing to deal with a 5-year-old 
text and lots of squiggly characters; 
Unix, the legendary operating system 
from Bell Laboratories, is now being 
offered to the public under a half- 
dozen names and by four dozen 
computer manufacturers. Why are C 
and Unix always spoken of in the 
same breath, and why are so many 
people talking about them at all? 

This three-part series will attempt 
to answer this and other questions 
about Unix and C This month I'll 
present a tutorial overview of the 
Unix operating system and its toolbox 
of utilities, with explanations of its in¬ 
ternal structure as well as its user 
interface. 

In part 2 I'll discuss a few more 
Unix utilities and the variety of ap¬ 
plications that have been written in 
or adapted to the Unix environment. 


Unix is a trademark of Bell Laboratories, 


by David Fiedler 

Part 3 will focus on Unix implemen¬ 
tation by different software vendors 
for several computers and how Unix 
compares to its competitors—Unix 
work-alikes, look-alikes, and the 
other 16- and 32-bit operating 
systems. 


Unix was specifically 
designed to make 
software development 
easier. 


The popularity of Unix is easily ex¬ 
plained, It was the first complete pro¬ 
gramming environment designed by 
programmers to make it easier to 
write programs. (See the text box 
"The History of Unix.") Like the C 
language, it has both elegance and 
simplicity, and like most great 
discoveries, its virtues seem so ob¬ 
vious that you may wonder why no 
one thought of them before. (See 
figure 1 for a schematic breakdown 
of Unix's features,) 

The File System 

On some operating systems, you 


must specify what kind of disk file 
you intend to work with before you 
can gain access to it, and then you 
can use the file only in predefined 
ways. The actual storage of the file 
may be different for a sequential file, 
a random-access file, and a database 
file. When writing a program to read 
a file, you may have to include tests 
for the physical end of the file, the 
logical end of the file, the end-of-file 
marker, reading past the last record, 
or all of the above. On Unix, all files 
are alike. Each file is simply a se¬ 
quence of bytes, whether it contains 
text, program source code, executable 
object code, or the disk directory. If 
you wish to read one byte, you can. 
If you wish to read the 768th byte 
from the end of the file, you can do 
that too, provided the file has at least 
768 bytes. You need follow no prede¬ 
fined structure of files to work with 
them. Naturally, some of the system 
programs expect a certain structure in 
their data files, but such constraints 
are not forced by the system itself. 

The way you deal with files at the 
user level is particularly interesting. 
On many large timesharing com¬ 
puter systems and most home or 
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Write-protect each drive individually 
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The History of Unix 


In the late 1960s, a project was under¬ 
way at the Massachusetts Institute of 
Technology (MIT) to improve the state-of- 
the-art in timesharing softjoare. Along 
with MU', Bell Laboratories and General 
Electric (GE zoos once a mainframe com¬ 
puter manufacturer) were collaborators in 
the venture. But Multics, as the system 
was christened, was too big and slow—an 
overdesigned behemoth of the software 
world. So Bell Labs pulled their people out 
of the project, which left MIT and GE to 
develop the system further on their own. 
(They did, and Honeywell f who later 
bought GE's computer operation , still sells 
Multics.) Unfortunately, that left Ken 
Thompson, a computer scientist at Bell 
Labs, without any hardware to run his 
video game. 

Thompson had written a simulation of 
the solar system, called Space Travel 
which ran on the Multics system on a 
timesharing terminal. The loss of Multics 
was the impetus he needed to find hard¬ 
ware he could use exclusively. He gained 
access to a Digital Equipment Corporation 
(DEC) PDP7, complete with a video 
display that would enhance Space Travel 
tremendously. While Thompson was 
rewriting Space Travel for the PDP-7, he 
began experimenting with some ideas he 
had fora new type of file system . Working 
in PDP-7 assembly language , he soon had 
his file system running with some utility 
programs and a central core (or kernel) that 
together made a rudimentary operating 
system. Here was a system designed by one 
man for the sole purpose of making his own 
software-development ivork easier. Unix 
was thought to be a good name for it—the 
Uni (one) was a word play on the Multi 
(many) of Multics. 

Unix came to the attention of others at 
Bell Labs, including Dennis Ritchie, 
another systems software designer 
Together Ritchie and Thompson enhanced 
Unix, adding some word-processing 
facilities in response to hints that another 
department needed a word-processor ; This 
earned the designers enough funding for 
a PDP-11 minicomputer a more modem 
and reliable machine than the PDP-7. 
Eventually, other departments bought 
PDP-lls and chose to use Unix for the soft¬ 
ware base rather than DECs own 
operating systems. 


But Thompson, dissatisfied as he was 
with other operating systems, also felt that 
programming languages could be im¬ 
proved. FORTRAN was tried and discard¬ 
ed. He then worked for a while on BCPL 
(Basic Combined Programming Language), 
which was a simplification of CPI, itself 
a simplification of the Algo! 60 language 
(today, we would call Algol 60 a Pascal¬ 
like language). Thompson condensed 
BCPL down to its most basic features. The 
interpreted language that resulted he 
named simply B. Ritchie then took the best 
parts of B, reworked them until he had a 
language that uws simple and elegant, add¬ 
ed data structures r and called it C. Ritchie 
and Thompson both felt this was a 
language suitable for systems program¬ 
ming—one that allowed a programmer to 
express concepts clearly without being tied 
to one machine's architecture, and yet was 
efficient enough so that assembly language 
would not be needed for speed. 

Getting a Handle on Portability 

Unix jogs rewritten in C in 1973, 
whereupon Ritchie and Thompson realized 
that because C was a relatively high-level 
language, compilers could be written on 
other computers to give thejn C capability 
too, And because Unix was written in C, 
theoretically Unix could then be moved to 
these other machines. The experiment was 
tried in 1977 with an Interdata 8/32, a 
32-bit minicomputer that was as unlike the 
PDP-11 as possible. All code specific to the 
PDP-11 was taken out of the kernel and 
rewritten to make it easy to transport Unix . 
After the Interdata test, they moved Unix 
to an IBM/370 mainframe. With each trial 
they learned more about Q Unix, and por¬ 
tability in general 

Until Unix, operating systems were 
written exclusively in assembly language. 
This long, error-prone process seemed the 
only one appropriate to an industry that 
considered machine efficiency to be more 
essential than human efficiency because 
computers were more expensive in dollars 
and cents than human labor ; Compared to 
other languages, assembly language allows 
the fastest execution of instructions and 
takes up the least memory space; therefore, 
programs as important as operating 
systems could only be written in assembly 
language. Who cared if a programmer or 


two went crazy trying to understand it? 
What was the difference if it took a long 
time to write and three times as long to 
debug ? 

Ritchie and Thompson saw that a soft¬ 
ware designer's environment was more im¬ 
portant, in the long run, than that of the 
computer ; computer hardware tends to get 
cheaper and faster, while the cost of labor 
in both economical and emotional tertns 
tends to go up. This last is especially true 
when the software tools at hand are not 
app ropria te for th e job. U n ix forever broke 
the notion that a system had to be written 
in assembly language and therefore tied to 
a specific computer design, word size, or 
architecture. For the first time, an entire 
programming environment, including file 
system, kernel, applications packages, utili¬ 
ty programs, and user interface, could be 
moved to art entirely different type of 
machine. 

Think about that fora moment. Look at 
the CP/M 2,2 oprerating system. CP/M has 
gained immense popularity; it runs on 
computers made by literally hundreds of 
different manufacturers and supports many 
different languages and applications 
packages. Why is it so popular with com* 
puter makers? CP/M is portable to many 
different hardware configurations. The 
catch is that the systems must use a 
microprocessor than runs 808Q assembly 
code. 

In comparison, you can now run Unix 
or Unix-compatible systems on computers 
based on any of these processors: 8080, 
Z80, 8086, 8088, Z 8000, 68000, 16032, 
LSI-11, PDP-11 VAX, HP-9000, Perkin- 
Elmer, Gould S.E.L., BBN C-Machine, 
IBM Series/1, and IBM/370 L Typical hard¬ 
ware configurations range from $5000 to 
considerably more. A program correctly 
written in C for any of these machines will 
run on any other one, needing only to be 
physically moved and recompiled. No 
doubt you can see why so many software 
houses have suddenly discovered Unix , By 
using C and Unix, they can expand their 
potential customer base tremendously with 
little trouble—one user manual, one 
customer support group, one version of 
source code. The net result can benefit 
everyone with better, more widely used 
software at lower prices . 
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Figure 1; A model of the Unix operating system and its components. The inner facilities are 
general purpose; the outer ones concern specific applications. (Figure courtesy of AT & T.) 


business computer systems, you get 
used to looking at your single direc¬ 
tory (a collection of files). If you have, 
say, 142 files in your directory, you 
have to watch pretty fast as they scroll 
up the screen. To avoid this long 
scroll you might split up your files to 
have all the BASIC programs on one 
disk and all the text files on another, 
but then what do you do with your 
system utilities? Then, too, if you 
have all your files on a 20-megabyte 
hard disk, you might have to scroll 
through as many as 1375 files before 
you find the one you want. More 
troubles arise when you have two 
files with the same name and don't 
know which is the latest version. 
Now imagine 20 people using the 
system at once with all these 
problems. 

Relax, you've got Unix. As a Unix 
user, you begin with a single direc¬ 
tory, called your home directory. 
When you want to create a new 
grouping of files that belong together. 


you simply issue the command to 
create a new file directory and move 
those files into it. The new directory 
looks to you almost like another file 
in your home directory, except that 
any time you want to, you can use 
those files you put into it (see listing 
1, a sample session on a Unix 
system). Or you can "move down" to 
that directory: move, because the new 
directory becomes your new vantage 
point for examining files, and down , 
because the new directory can be 
thought of as being below your home 
directory (see figure 2). 

You can repeat this process any rea¬ 
sonable number of times by creating 
new subdirectories one level below 
your home directory or at deeper and 
deeper levels, or by branching out in 
both directions at once. The tree-like 
structure of files and directories on 
Unix enables you to group files as 
you please, so one directory never 
has to have too many files. Because 
each "branch" or new directory is 


logically distinct from all others, two 
files in different directories may have 
the same name without confusion. 

Technically, the inverted tree struc¬ 
ture is also called a hierarchical file 
system (it resembles a hierarchy or 
organization chart), and the direc¬ 
tories don't actually contain any files, 
but rather contain pointers or links to 
the files by which the system can 
locate them. In fact, a directory is just 
another file that contains this link in¬ 
formation, called the i-node. The 
highest directory shown in figure 2 
is called the root directory, and it nor¬ 
mally contains the executable kernel 
of Unix in binary form, as well as 
links to several important system 
directories, the names of which are 
almost always the same on all Unix 
systems. These usually include /Imp, 
a place where anyone may create 
temporary files as needed; /dev, the 
device directory (to be discussed 
later); /usr, in which files belonging to 
all the users of the system are kept; 
/etc, where special programs and data 
files for adminstration are located; 
and /bin, where most executable pro¬ 
grams and system utilities reside. 

The slash {/} character in front of 
each directory name signifies that it 
will be found under the root direc¬ 
tory, which has the simple name of 
/. Each level you descend in the file 
system is denoted by another slash, 
so the home directory of someone 
named Rick might be /usr/rick (two 
levels down from the root), and one 
of his files might be called 
/usr/rick/tesLc. Putting all the slashes in 
the file name identifies the unique 
path followed down from the root 
and thus uniquely identifies the file 
itself; this is known as specifying the 
full path name. If Rick logs onto the 
system, he finds himself in his home 
directory /usr/rick, from which the file 
teste could be accessed simply as 
teste, without having to specify the 
full path name. 

Another interesting feature of the 
Unix file system design is its exten¬ 
sibility. It stands to reason that the 
/usr directory, under which all users 
keep their files, needs to have more 
storage space reserved for it than 
does the /Imp directory, which only 
holds files for a short period of time. 
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For a small business system that’s beer-budget priced, there’s no better buy today 
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Listing 1: A sample session on a Unix System with comments added. The $ is the Unix 
prompt. 


login* davg 
Password: 

Login incorrect 
login: dave 
Passwordi 

login: Wed Mar 30 18:46:57 on aerial! 


{typing error) 

(login name not recognized) 


See /usr/news/READ_ME. 


{ system meaaage of the day to all users ) 


$ Is 
bin 


sieve.c arc 


[what files are in my home directory?) 
testl.c 


5 who 
dave 


seriall Max 30 18:46 


(see what users are logged on the system) 


9 d£ 

/usr (/dev/usr ): 
/ (/dev/root )* 


(see how much space is left on disk) 
12045 blocks 8103 i-nodes 

8071 blocks 6666 i-nodes 


5 time cc sieve.c 


( time the compilation of a benchmark) 


real 

user 

ays 


36.0 

6.2 

6.9 


{actual elapsed time) 

(time spent executing the cc command) 

{time spent in system getting files,, etc.) 


$ time a.out 


(execute benchmark and*time it too} 


1899 primes 
real 8.0 

user 7.4 

ays 0.4 


(this is small since the benchmark 
program is CPU-intensive: no files to get) 


5 pwd 
/usr/dave 


(what directory am I currently working in?) 


9 cd 

/usr 


;pwd 


(go up one branch and tell me where I am) 


9 Is (what files or directories are here?) 

adm demo ega include man preserve tmp 

bill diet games lib mbsi spool 

bin dave garp lost+found news arc 


S cd;Is 
a. out 


bin 


mbox 


(go back to home directory and list files) 
arc testl.c 


9 is -al 
total 113 
drwxr-xr-x 5 
drwxr-xr-x23 


{show in long format with hidden files) 



dave 

224 

Mar 

30 

18:53 

• 

root 

544 

Mar 

7 

11:05 

. . 

dave 

0 

Feb 

11 

22:20 

. news_time 

dave 

240 

Nov 

13 

14:49 

.personal 

dave 

183 

Feb 

27 

03:37 

.profile 

dave 

42170 

Mar 

5 

23:36 

.rogue.save 

dave 

8696 

Mar 

30 

18:53 

a. out 

dave 

32 

Oct 

4 

17:02 

bin 

root 

576 

oct 

12 

21:33 

mbox 

dave 

904 

QCt 

21 

15;46 

sieve.c 

dave 

32 

Oct 

4 

17:02 

arc 

dave 

79 

Oct 

21 

15:46 

testl.c 


9 cat .profile 

PATH-: 9 {HOME}/binSFATH:/usr/games 

SHELL*/bin/sh 

ED-/bin/vi 

export PATH SHELL ED 
uma.sk 027 
stty -tabs 


(look at Shell program executed at login) 
(here some shell variables are set) 

(set default command search path) 

(tells which Shell I'm using) 

( and which editor ) 

(lets these variables be used later) 

(sets default protection) 

(and my desired terminal settings) 


$ stty 
speed 1200 baud 

erase — "H; kill - intr * "7; quit - "A 
start = -Q; atop = *5; eof * "Dj brk <undef> 
even odd -raw -nl echo -lease -tabs -ebreak 


{look at current terminal settings > 


9 mail root (complain to the super-user that my 

backspace key doesn't work correctly) 

listing J continued on page 194 
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Listing 1 continued: 

is there a problem with stty accepting "R as erase? my stty 
is set that way but the system doesn't seem to see them. 


$ is -1 / 
total 623 


(look at files under the root directory) 


drwxr-xr-x 

2 

root 

32 

Feb 

10 

14! 49 

bek 

drwxr-xr-x 

2 

boot 

2B0O 

Mar 

23 

22! 35 

bln 

dnner-xr-x 

3 

toot 

3552 

Mar 

11 

20! 67 

dev 

drwxr-xr-x 

2 

toot 

320 

Feb 

12 

02:26 

etc 

drwxr-xr-x 

3 

root 

576 

Feb 

10 

20:10 

lib 

drwxx-xr-x 

2 

root 

32 

Jan 

5 

23:30 

losttfound 

-xw-iw-rw- 

1 

root 

3062 

Har 

16 

08:00 

rst0ii96fi 

drwxrwxrwx 

2 

root 

5 44 

Mar 

30 

10:55 

tmp 

drwxr-xr-x 

5 

root 

B0 

Feb 

18 

21:02 

unify 

-rwx- 

1 

root 

674S7 

Jan 

19 

00 i26 

Unix 

drwxr-xr-x23 

root 

544 

Kar 

7 

11 e 05 

usr 

$ Is -Id /etc 




<look at prot 

drwxr-xr-x 

2 

root 

320 

Feb 

12 

02:26 

/etc 


£look at system password file) 


$ cat /etc/passwd 
root j/ uwAMrSGHnJlw : Q: Q: t/ :/bin/sh 
daemon(X:1t1j t/% 

sync: sills Sync command : /trap: /bin/sync 
bimx*3:3i r/biru 

UUCP:not-now j 4:4 1 :/usr/spool/uucppublic;/usr/lib/uucp/uucico 

dave;RMuFz3n/yNaPo:10s2:Dave Fiedler (infcPro Systems)i/usr/dave:/bin/sh 

demo::10O:100;guest account:/usr/demo \ /bin/sh 

$ fortune (fortune "cookie" selected at random) 

as the trials cf life continue to take their toll, remember that there 
is always a future in Computer Maintenance. 


logini 


(typed control-d and ended input to Shell) 



Ip console Hy4 hd2 floppy 


pusswd rc 


imp 

[ dev 


Ui 

it 


bin 


etc 


bin 

mbon srevex 

sre 

test lx 

Imp 

updole profile 

doc 


Ip nsh 


filed fife,2 file.3 


Figure 2: Part of a simple Unix file system ♦ The hierarchical file structure organizes files and 
allows the use of the same file name within different directories , The directory files are sym¬ 
bolized with a block outline. 


When the person administrating the 
Unix system initially sets it up, he or 
she can allocate more space to the 
/usf directory (and therefore the files 
under it) by setting up /usr as a 
logically separate file system. While 
this separate file system can physical¬ 


ly reside on a distinct section of a disk 
(usually a Winchester disk or 
removable disk pack), it can also be 
on a totally different disk than the 
rest of the system; it can even take up 
an entire disk if needed. Not only can 
this allocation be changed later, it can 
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WORDSTAR 

$267 


VISICALC 

$165 


MULTIPLAN 

$168 


dBase II 

$395 


HOME 

ACCOUNTANT 

$49 


MC-P APPLICATIONS, lit W. St. John Street, Suite 230G, San Jose, CA 95113 

HOURS: 8 a.m. to 5:30 p.m Monday thru Saturday Telephone (408) 293-3360 


ASHTON TATE 

dBase II 700 395 

Financial Planner 700 452 

BRODEftBUND 

Bank Street Writer 70 46 

CONTINENTAL 

Home Accountant 

APPLE 75 49 

IBM 150 96 

Property Management 495 320 

HOWARDSOFT 

Rea! Estate Analyzer II 

APPLE 195 126 

IBM 250 162 

Creative Financing 

APPLE 195 126 

IBM 250 162 

LOTUS 1-2-3 495 325 

LIFETREE Volkswriter 195 129 


SOFTWARE PUBLISHING 

Pfs;File 


APPLE 

125 

81 

IBM 

140 

91 

Pfs: Report 

125 

81 

SQRCIM 

SuperCalc 

195 

130 

Super VWiter 

295 

195 

SYNAPSE 

File Manager 

150 

97 

VISICORP 

Visicalc 

250 

165 

VisiFile 

APPLE 

250 

165 

IBM 

300 

198 

VisfTrend/Plot 

300 

198 

VisiSchedule 

300 

198 

VisiWnrd 


375 

DeskTop Plan l 

300 

210 


NOVATION 


Apple-Cat II 

389 

260 

212 Auto Cat 

695 

561 

J-Cal 

149 

105 

Smart-Gat 103/121 

595 

416 

Smart-Cat 103 

249 

174 

PERSONAL COMPUTER PRODUCTS 


Appli-Card 6MHz 

375 

265 

Applipac: 4 MHz Applicard & 
Max 8 Cat. Card 

620 

334 

KRAFT Joystick 

IBM 

70 

46 

APPLE 

65 

42 

Paddle 

50 

33 

T G PRODUCT Joystick 

IBM 

65 

42 

APPLE 

60 

39 


MICROPRO 

Word Star 


APPLE 

495 

267 

IBM 

495 

295 

Spell Star 

APPLE 

250 

149 

IBM 

250 

162 

Mail Mefae 

APPLE 

250 

135 

IBM 

250 

162 

Data Star 

295 

176 

Super Sort 

250 

149 

Calc Star 

145 

66 

Info Star 

495 

320 

Report Star 

350 

221 

MICROSOFT 

Multi Plan 

APPLE 

275 

178 

IBM 

275 

168 

Flight Simulator 

50 

33 

PBL CORPORATION 

Personal Investor 

145 

94 

PEACHTREE 

General Ledger 

APPLE 

400 

237 

IBM 

600 

355 

Account Payable 

APPLE 

400 

237 

IBM 

600 

355 


HARDWARE 

HAYES MICROCOMPUTER PRODUCTS 


Hayes Stack Chronograph (RS-232) 249 182 
Hayes Stack Smart Modem 
{RS-232) 289 214 

Smart Modem 1200 (RS-232) 699 511 

ADVANCED LOGIC SYSTEMS (APPLE II) 

Z-Card 169 110 

PrinterMate (Parallel) 99 49 

CP/M Card (with CP/M 3,0) 399 300 

MICROSOFT 

Softcard (APPLE) 345 242 

Ram Card (APPLE) 100 70 

64-K Ram Card (IBM) 350 245 


TERMS: All prices subject to change. 
Cashier's check / MO / Bank Transfer. 
Allow time for company or personal 
checks to clear. Prices reflect cash 
prepaid discount. VISA / MASTER 
CARD / COD / PC's +3%. California 
residents add sales tax. 

SHIPPING: $2 per item for UPS 

surface ($6 for Blue Label) within con¬ 
tinental USA. Circle 251 on inquiry card. 


ELECTRONIC PROTECTION DEVICES 


Lemon 

60 

39 

Peach 

98 

63 

AST RESEARCH 



Megaplus 64K 

395 

330 

QUADRAM 



Quadboard 64K 

395 

285 

Quad Si2 + 64K 

325 

240 

TANDON 



TM 100-2 Drive 

395 

235 

PRINTERS 



Mennesman Tally MT 160L 

798 

645 

NEC 8Q23A 


395 

Okidata 82A 


410 

Okidata 84 


1019 

Okidata 92 


499 

Okidata 93 


875 

Gemini 10 

,399 

305 

Panasonic KPX1090 

550 

435 

MONITORS 



Amdek 12" 31 DA 

230 

169 

Amdek 12" 300A 

199 

155 

Amdek Color \ 

399 

291 

Amdek Color II RGB Hi-Res 

529 

425 

Panasonic TR12G Green 

220 

165 

Panasonic CT 160 Color 

399 

305 


LIST OUR 

APPLIED SOFTWARE TECHNOLOGY 

VersaForm $389 $252 

VersaForm (hard disk) 495 323 


Account Receivable 

LIST 

OUR 

APPLE 

400 

237 

IBM 

600 

355 

Peach Pack 

595 

300 


--list aun 

MPC PERIPHERALS (APPLE) 

Paral tell nterf ace Card (w/cable) 90 63 


* 

V/ 


CALL FOR OTHER SOFTWARE 
& HARDWARE PRICES FOR 
IBM’FC & APPLE COMPUTERS 


# MC-P APPLICATIONS^; 

^ INTRODUCES SOFTWARE & HARDWARE X 

AT UNBEATABLE PRICES 

“WHY PAY MORE - COMPARE THESE PRICES” 




















SAVE 
MS AD 
ms YOUR 
CATALOG 
AW CHANGES MOT 

» — JL 


Computer Exchange — The Supply Center for the iBM-PC or XT 


SOFTWARE^,,. 

, BUSINESS 


UST 

DUR 


PRICE 

PRICE 

ASHTDM-7ATE dBase !l EequresCPM-B6Ai2$K 

S 706 

£439 

dBase II PO : DQS * i® K 

■S 700 

£439 

T'teFinanciai Planner 

NEW< S 7PC 

£439 

dBase II Usai s^uideovSoiTware&sm:. 

S 30 

£ S3 

Ev^-, man i DS Pnmer ^dok i 

NEW' £ 1 ft 

S 12 

Fn3a> 

NEW 5 5 295 

£199 

APPLIEDSORWARETECHNOLOGY VoteSlorm 

s zm 

£255 

CCKTlfHEhTAl T he Home Accourtanr Pil-s 

S'lSP 

£112 

FOM ipiHjg Cateiogng %ii«gi 

S 125 

S as 

Pmpenv Mar.agemeni 

? 495 

£329 

OA7AMOST R)Pf Eilale inveslmc-n!Progiair 

.V'ff'OrtiW-yd P-uciSsrr Pteoremi 

NEW' S 130 

3 89 

"i 130 

i 89 

DOW JONES DwxflesMaritei Ma r agor 

S 300 

1239 

EAGLE SOFTWARE Mwey Decisions 

NEW 5 150 

£129 

HAYDEN BMPieWi.te! 

NEW : 3 20D 

£135 

HOWARDSOR Pfri Estete Artor If 

S ^0 

1189 

INFORMATION UNLIMITED Easy Wrier ru Word Ptotaster) S 350 

£259 

EasySpsi^ \nm Wfirdil 

5 225. 

£149 

EasyFn^isDBMSf 

INNOVATIVE SOFTWARE T 1MIII. a D9MG i 

S 400 

£299 

S 495 

£329 

* INSDR DniaDri^iapfiwertc e= 5 vlDuse D&M&l 

NEW 5 225 

£169 

Data Base Mnde Ea^v -Book - 

NE W 5 17 

% 12 

ISM MameMagic 
* LOTUS • •-'3 ' 

5 90 

1 69 

NEW s 4 % 

£329 

MICE OCR AR VerdidiLegarioiE+iksepET aachlCP Mliftl 

5 996 

5469 

* MICRO LAB rrtaTaxMBfiage# 

S 250 

£189 

MICROPRO WordGlar' p .,i;'iEe Wo-dBlar Training ManLd ; 

£ 495 

£269 

Mail Merge " i Can on 2 Pak. 3Pak andonhersi 

S 250 


SpesStat ¥ 

S 250 

£129 

WordBLar ProtesskMia. 4 Pa» ftabp'te - Siarlnden 


■Special! 5 695 

£429 

StarlnddC 

NEW £ 195 

£T09 

InleStnr “ 

5 495 

5269 

Pepon&lar 

1 350 

SI 99 

n MICROSOFT Muibcilan MSDOS 

£ 275 

SI 99 

MuiMoo-Woto MSBOS 

NEW 5 375 

£275 

MuiteiBiWordwitnMoL.se WSCOS 

NEW" 5 475 

£350 

Muitrttwi Fsnapbai MSOOS 

NEW £ 100 

£ 75 

Multrlooi BuOoel M5D03 

NEW’ 5 150 

1115 

rrvjLisp muSiai 

NEW £250 

£105 1 

muMalh muSimp 

NEW' £ 300 

S225 

Business B.ASlCCflmpH 0 r MS DOS 

NEW S 600 

USD 

PascrConpi*- MS-DOS 

NEW 5 3SD 

£260 

C Compiler MSDCS 

NEW ! S 500 

1375 

BASIC Compiles MSDCG 

NEW £395 

£295 

Fortran MS DOS 

NEW S 350 

£259 

COBOL MSBOS 

NEW 5 750 

£559 

rsA&iCinierpifilei MSBOS 

NEW 5 350 

£269 

NORTH AMERICAN BUS SYSTEM. The Answer 

£ 250 

SI 69 

OSBORNE COMX i a. Disk Statistics & Main Pawn-ruo 


Some C jm-Ton DitSi: Programs ^70 programs! 

5 100 

1 59 

P r att-: 5 Basic P^ramS 146 more pogramsj 

5 100 

1 69 

PEL CORPORATION ifiswi Investor 

5 145 

S 99 

PEACHTREE SORWAHE. Peach Pak 4 iQl. AR 3 AP| 

S 595 

£365 

PERFECT SOFTWARE Perffld Wrder ■ 

5 36$ 

£215 

Reriel Speite* ’ or Reriec Cate'. 
Perfecl Filer" 

each 5 295 

sm 

5 595 

£259 

SELECT INFO Se*fffaWf>$! 

S 50ft 

£339 

SOFTWARE PUBLISHING m F: S 

NEW ft 140 

£ 95 

PFERupcin 

NEW £ iff 

£ 86 

SCRCIM ISA SjuDeh' ! i 1 l' 

S 2 £ 

£199 

(kicer.Wnter 

5 395 

£269 

Spe iguanj 

> 195 

SI 29 

STC TieCaatoi 

5 300 

5195 

SYNAPSE F: a Manager 

SYNERGISTIC □ab-Reportef 

S i50 

S 99 

S 2 S 0 

5159 

* V 1 SICORP V:siCair 

S 250 

£179 

VujiDaacjtJc Vi^Scnadu-e eacn 

.1 250 

SI 99 

ViSiTrentl Ptel 

5 30O 

£219 

ViaiF -oiYDesiilooP a^l ease 

S 300 

S239 

UTILITY 

1 * CENTRAL POINT Copy 11 RC Backup and lAiniy 

NEW S 40 

£ 35 

* COM It F.^rJrak RAM Dka dnujialor and pritepi spockef program Works 


- i*r v PC DOS version <k BAM Card Me^ti unven 

NEW l UK 

£ 59 

DIGITAL RESEARCH Concurrent CP W-06 

S 350 

£235 

CBASICU 6 ■ 

S 200 

£135 

CPM8£. 

S 60 

S 40 

HAYES Smykenlf 

S 119 

S M 

MICRO COM Mictwen«si> 

5 100 

S 6 ft 

MICROSTUF Ciosstak 

S 195 

S129 

NAGY SYSTEMS Copy PC Bei:k end UIHbei 

S 3ft 

5 2ft 

NOHELL DATA Sy^leteflck 

,S 50 

S 39 

NORTON Nm-ton UNitS'S !4pGwerfu:pfQgrs»Tfi 3 disks 

s m 

£ 65 

HOME & EDUCATIONAL 


EPYX AulamatedSiiiwIaticma. T.i-^e^ApshK 

5 40 

£ 29 

OnUstotis 

NEW S lOO 

S 7ft 

ARMONK EiKuliv'e&brte 

S 40 

£ 27 

BPl SYSTEMS Peisnna Atfounlmg 

5 m 

£119 

EPODERBUND AppteP^r 

5 30 

S 22 

CONTINENTAL ihc Humt Accountanl Plus 

S 150 

Si 12 | 

* DATAMOSt FirjPe-KvSjWCeSlriKe. earh 

S : 30 

S 22 

DAVIDSON T r i Speed Reader il 

S 75 

5 55 

INFOCOM Dendune 

S 50 

5 39 

Zote lof Zpnk l| w Zork in. each 

S 40 

£ 29 

* JNSOFT 'iVoril T m-nr Quoin* nrMyslrw eai.:h 

NEW £ 3$ 

6 29 

MICROSOFT Fiqhi Sirr^ialoNbyEK43-Li>5tj 

NEW 5 50 

S 35 

SIERRA ON-LINE Uiv 5 *ei& The Gdden F^aecd 

S 35 

£ 25 

PflLCORP. Persora- Inveslor 

5 Uft 

S 90 

SJRIUS ::..flqUesf.fi! r CaHtoA»ms each 

S 30 

£ 23 

SIR-TECH Wizardry : |ceiXrtio.*i 

5 60 

S 40 

SFtNNAHEP I'jraJOfJer Troops *1 j&r *? 5 «(iCW 

S 45 

S 35 

Story Matrhi^pf Face Maker eaqh 

5 35 

sift 

STRATEGIC lire Warp FAClor 

S 40 

% 30 


IBM is-ktiswemarkol IBM Corporation 

IBM-PC 

System Includes 
T wo 32QK Djsk D rvcs by CDC 

SCDav Wanafity By Us 

Cali For Details And 
Configurations 



lorihe 

IBM-PC pf XT 


HARDWARE 


LIST 

PRICE 


MCftfftDV ALlfO I/ITC 

WttWIUni UHIr rvl I ID board.iJJD 1 ! tested WJfeyiJd&ywarranty 


MKKiE ZOOMS.&cha*Mi M 
1 6K Kf ^UONS | chips, 4116 (tot PC-1 


S tSD 
l 30 


Combe F\i&. 64k w async para & cock Cfr 
iM.SPC 
Above Corrtto Plus 2&EK.SPC 


S 395 S 279 

s m j m 

S 695 £ 525 


* PomV B*M CiS<! * ' RAM disk emulate! 

^ A and primer spools* software ?Vear Warranty 5 7SD 

CURTIS. PC PE^eaa ’ fa Display fin PC S « 

5 Fool Cabled'IBM Keyboard iMiar-HH 3 tn9 ) 5 50 

Key Tronic, KBft150 Slandard Typewriter ney socalions NEW' S 2C9 
^KRAMCaidwPanly 5 350 

iVWOKwMJr I 256KSWM Card * Parity SB7ft 

&4K5>^em-Card.4Funciion 3 395 
i?&6K SysienvCard. * tail* $ S2ft 


$ 66 
£ 35 

i 179 

s m 

% m$ 

5 295 
£ 463 


Mpnie Carlo ftK FNe Fuwiion no i OOOKt 


MBI 

Q.CS Big Blue ZBO CPU plus Sve functions $ 505 £ 449 

QUADRAM CORPORATION 

* Quadimk IBM la Apple l£Lmk $660 S 5W 

QuadhoaiaEHK expar-dablE- to 25SK. -i tt^idron boarc 5 395 1 28ft 

* OusdbuatfiMK. low luncton board S 59ft 5 «5 

Quad 512 - 54K plus raid pari S 325 £ 275 

Qifiti 512 -. 256K ptei S?nai port 5 ftftD 5 440 

DuM512 - 512K plus $#ia! porl S 89ft 3 67S 

Quadcdorl 5 295 3 235 

Miootazs. w Copy Par Par ijk * MPa w Power Suppty S 4B9 3 139 

Mitrofan* wCDpv. PaiPai - . &4K nMP64w FtowerEtepply 5 319 £ 235 

Miaohz? m Copy Par Par ' *8 k * MP12ft a Pc** Supply S 465 3 345 

Mcro&zer Snap-On. 8K,PHrF&.Ej£r6Qn #1^0. w Pkk*ter Supply S 1 ?9 £145 

Micfolaier. Snap-ui. &$K Par Par Epson £ME64 .wPwt StipsHv fi 319 £ 235 

All Mfrctoess am MDenctable lw copy tefti JK) {Snap-on to64Ki 

TG PRODUCTS JayahcK _ S 6 ft £ 49 


DRIVES 


Control Data or "lanidan 


DISK BftiVES Double Sided 360K 32GK. Same as nowsispliai 
vuth iBM-PC IX*' Tasted. humod-w Wira uisiallaiioninstfuciKMSi. 

90 day warranty byus, leach 5 629 

Zormore $ 529 

Hgl! Heigh! SGOKdi 32QK Di-ves. samp as above 1395 

nAVinwn INTERNAL Hardfrgk, 5^M9 Si 995 
LVWV1XU (FarPC-1,includes 10-?2MB 12395 
LIMITED SPECIAL PowerSupplyftO^MIp 1S-19WB 5279ft 

MAYNARD Rappy Drive ConlrplEJoard lpf up Eo 4 drives S 195 £ 165 

same with Sen® Port S 325 3 235 

HiwwUhPiriflttflBrt Saft saw 


3 239 
S 239 

% m 

SI195 

31495 

31095 


PRINTERS AND ACCESSORIES 


EPSON WH or FK PRIHTEBS 
LEADING EDGE Grille Banana 
PRACTICAL PERIPHERALS MicroMIbn 0v-Une64K 
Parsfeel UrwersaiBulTtrr 
Micnixjfler In Line 64K Serial 
Urwersai Duller 

WSTARMICRONICS 90 Col Matrix, H5Dcpa.2 3K.Gemm 10 
9*9 Dul Malrin IOOcjb. 2JK. Gamini 15 
I0M PC to Epson or Star MlcrOmcsCsWe 
Apple miertace and Cable lor Epson or Gemm. 

Grappeer • Orange Were, speoty primer 
Apple Graphics Dump Prowam by Epson 
LETTER QUALITY - DAISY WHEEL PRINTERS 
CQMREK.CamrUefCH-l.IF.JOOwpni LimiledSpecial Si 199 

ComtitetTractorFKdlorCH-1 5 116 

SMITTHO AONA. TPl Printer speoly seifll fir parallel l-F Special S 699 

TPI Traclor Feed S 149 

SUPPLIES: Tracior Fea3 Paper. Ribbons, Hoads, Oume Daisy Wheels and 


CALL 
NEW" S 250 


5 349 
S 499 
5 649 
S 60 
S 95 
S 165 
S 15 


CALL 
3 269 


3 269 
3 349 
S 469 
3 35 
i 39 
t 119 
t 9 

£ 645 
i 99 
S 499 
5 129 


8 tr p n mi Q ft business & system scf i ware 

Ur/l¥l”OU PAFTT1AL LIST,CALL 


ASHTDM-TATE, dBase II 

INFOCON. Zork I or Zwh II or Zofk III or Slarcros-s, each 
MiCnOCR AFT Verdict (Legal) or BUtkeepw lErMession^j, each 
MICROPRO, WordStar^ pkisiroe WordStar Training Manus 
uajIMerge-jCai 0*2 Pat. 3 Pak antffilitersl 


WordStar Protessional, 4 Pak.SabovG * Starlnde* 
InloSlar 
HaportStar 

MICROSOFT 

BASIC Compiter 
COBOL-SO 
BASIC-SD imarproler 
muLlspmuStiff-BCi 
M-Sort-Bd 
Edii-80 
Macros 


UST 
PRICE 
% 700 
l 66 
S 995 
$ 495 
3 250 
% 250 
$ 6 95 
NEW S 495 
NEW! * 350 
$ 275 
3 500 
* 3 96 
3 750 
S 3S0 
$ 2TC 
$ 195 
S 120 
3 200 


OUR 
PRICE 
3 439 
t 39 
3 469 
£ 269 
t 1» 
I 129 
S 429 
£ 2B9 
$ 199 
£ 199 
£ 325 
S 295 
£ 545 
S 275 
£ 145 
£ 145 
S SO 
£ 145 


MONITORS 


AMOEK. 12'Green. K2O0G 
1?'Amber tfSOOA 

* IS' CpIorl.Composne 

* 13 -Cotar II. RGB Hi ReslAp, 11. Ill 4 IBM-PC) 

* 13'QAx 111, RGB,Commercial |Ap II.IIM 
DVM, Color Hot III toAppla II Inlerfjca 

NEC. 12'Green. Model JBl 201M 

12"Color. Composite. Mode) JCl 212M 
PRINCETON. RGB Hi Res 
DUADR.AM, Quadcfiome 12" RGB Gobi 
SANYO.9"Gieen.McdelDM5109 

1 ^Green. MrxtelOMBI12CK 
13' Color. Ccmposite. Model DM6013 
TAtAN, RGBVrsmnl 300 
ZENITH. 12" Green, Model ZVM121 


AND 

ACCESSORIES 

1 m 
s m 

$ 379 
$ 520 
$ 479 
S 109 
$ 249 
I 450 
! 7B5 
S 795 
3 200 
S 260 

£ 470 
3 399 
S 150 


3 IK 
S 159 
£299 
3 459 
£ 399 
3 175 
£ 159 
£ 349 
3 539 
£ 565 
£ 139 
£ 199 
3 349 
3 339 
3 99 


MODEMS 


AKLOM Cstaunli 1000 Hand kteldCornmunKahons Twn*nai 
HAYES Miuiomixtem II |1oi the Apple Hi 

Apple Terminal FYogramioi Mioonimtom II 
I0M-PC SmaridonHi 
Stock Chronograph (RS-2231 
Smptmodem30CHft5-232| 

Smartmodem 1200 (RS-2321 
Micromixiem lOOiS-iOOhvisi 

iSM-PClo Modem CilWe 
MICROCOM Micro Coui lor Apple 11 
Micro Telegram tor Apple II 
NOVATION Apprecat 11 Modem,300 BAUD 
2 1 2 Apple Cat. 1200 BAUD 
SIGNALMAN ModemMKI IRS-2321 
SSM. Transoond 1 lor Apple II Dala Comm. 

ModemCardicrlhe Appall 


.AMD 

'ACCESSORIES 


s m 

£ 299 

S 379 

£ 275 

S 100 

£ 65 

S 119 

£ 09 

S 249 

£ 189 

S 289 

£ 225 

S 699 

£ 535 

S 399 

£ 275 

3 39 

£ 29 

S 250 

t 125 

S 250 

£ 125 

s m 

£ 269 

S 72ft 

£ 599 

5 39 

£ » 

S 69 

1 69 

S 299 

5 259 


IQ 6MeqH3tdD.sfc.mro 

milVUO 11 Meg Herd ft:*.* 


■•■a Interlace £2395 51S95 
11 Meg Hard disk. w.'o iniertace S3195 £2695 

20 Meg Hard Disk. w:d Interface S4195 £3495 

IBM-PC inlerlace \m DOST Manual S Cable Kfl i 330 £ 239 

Mirror built in Tar easy backup £ 790 3 595 

Apple Interlace. Manual £ Cable Kir S 300 £239 

Other inleriacee. Omm-Nd, Constellalion. Minor. All m StwS 



1 HtP TftCPfivtabteCtiitiputer 4|K,loadtel6(!K 

S 996 

£ 695 

mhllm 

HP 41 c Calculator 

S 195 

£ 149 

mif/L 1 

H. P41 CVCateuluh ii w* Z» Memory 

S 27ft 

£ 219 

Full line of HjT> 75C andHPAI «ces$Oftes 1 s&llvvare 

Call 


DISKETTES 


CONTROL DATA CORPORATION Certified Top oMfw Line O.sfccttes 

CDC lOOeach. 5-1 4. vrth ring, SS, DD. 467 {Apple. IBM. efc f % 550 S 199 

li0eaeh.5-l'4,wilhfing.SS.DO.46T|Apple.BM.elc) £ 55 £ 22 

Ifl eadi 5-14, wrih ring. DS, OD. 4fl,T (I0M, H-P.-eli; | £ 75 £ 39 

DYSAN. 10 each. 5-14. SS. SO, {Apple, etc j £ 69 3 39 

ID each, 5* 1-4.05,00.407 {IBM, Hip. flic.) $ 09 S 49 

MAXELL, 10each. 5-14.MD-1 SS.SObrSS.DC I 55 £ 35 

GENERIK DISKETTES 

HKleaciiSS.SD. 35 Track {Apple, Alan, alp.) £ 415 £130 

- 1000 each SS. SO. 35 Track (Appte Ateri.ete.l £3SW £ 995 

lOfteacii DS. DO, 40 Tradk {IBM. HP. etc.) £ 626 S 160 

■ 1000 each OS. DD. 40 Track (IBM HP. etc | £4550 £l2M 

Wilh jackels, no labels, producod by t top el ihe line rnanulacterer 90 day warranty by us 


★ Means a BEST buy 
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CASH & CARRY OUTLETS: 

Ouar.ttig'Counler sale*only. Dmhi Mnflday %ql$i Szlurday IQ GO until 5:00. 
PORTLAND^ OREGOKp 1 t507'D S-W Pacific Hwy. Terrace Shoppug Center. 
Tigard Cn99Wbe?w(^217*id1-5 Call 24fr1 DOT 
SEATTLE. WASH,, Grand Opening Sodn, G<pll-faff toegaBw*. : - ,' : i - 


AnnrrutiA lAtPAiiiiATinAi . * ir . Trniir Alt Mail: P.O. Bta 23068, Portland, OH 97223, Include lelephona number. AD #976 

ORDERING INFORMATION AND TER MS 3ui Items usually m stock We Bnmi?^aL«if honor CaslMfsChEcks, Money Orders, Ffirtime 1000 Checks aid 

Government Chacks Personal or Compwy Checks aaw 20 days todwff. No. C.O. D. Add^ldf VISA or MC. For U.S Mainland, add ^ lor sprang, iRsuranca and handing {St&H) by 
UPS w4h $5 minimum lor 5UH. UPS ground is standard so add 3£* more fa UPS Blue wilh $10 mirwnum for SUH. Add 12% tolal tor SlSH lor US P&elsi, APO or f PQ Milt SU mimmim 
ky SifiH Fw Hawaii, Alaska and Canada. UPS s in some areas only, all oihers are Posial so cat write, or specify Postal Foreign orders excepl Canada fa S.i&H add ia% or £25 
nwnmun forSlftH e.ce^ lor monitersadd 30% or ISO mjnlmumfbrSMiH. Pdoessubjecl lo change and typo errors, so call lo veuly All goods are new. include wananfy and are guaran- 
leed to work Due to our k*v prices. ALL SALES ARE FINAL Call before reluming goods tor repair or replacement Orders raceivod wrth ireetliaenl S.I&H charges will be letunded. 
ORDER DESK HOURS 3 to 6 PST. Monday [trough Friday and 1 □ to 4 Salurday. I P.M. here is 4 P.M in New York 
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LOW PRICES TO PROFESSIONALS WHO KNOW WHAT THEY WANT AND KNOW HOW TO USE IT. 

apple nviie supply center 


W 


DEALERS^ 

WE8UY 

EXCESS 

k INVENTORIES J 


HARDWARE, 

for Apple II 


APPLE lie WK.40C0UJMW 

$1,175 

APPLE ItelHIK. 80 COLUMN 

APPLE We, STARTER SYSTEM BY APPLE {System A) 

sAttardadookimn 

Disk II wlh contrafler 

Appte Mi ii liter 111 

Si ,395 

Monk or SlarO 

APPLE lie STARTER SYSTEM BY COMPUTER EXCHANGE 
{SYSTEM 6] 

liwi and &0 column 

1 R*c(frSo Onvtf HiifcccnMer 

Flier UhtityandDFSasDiskehe 

Sanyv 0" Grcon Monitor 

RF MnALatorjftf DokirTVJ 

Game Paddles 

£1.695 

Game with kjSjt graphes and sound 
WARRANTY * i Parts and Labor !w 9a days by us, 

Ta siitslibuts cr delete diwe on System 0, sutUratf $245 -rjid 
add drive fihcc- (Sy^nvDf 

11^75 

Tc add on Mlcrci“Sci A2 Dnva |o above, add $a45. {System. 00} 

m 

To iubslrtteo ctelote monitor on System B, subuacr £t3Uarrl add other 
monitor price (Sysem M). 


DISK DRIVES for 


APPLE 11 +/lie 



I/AVJI A2,5-114", 143K Disk [>ve 
EamI Ccrrti inter Card for A2 ftive 

$ 479 

£ 249 

$ 1M 

$ 79 

MKlffOSCI *A40.S-1-4'.16DKl)iskDnw 

S 449 

S 299 

YtA70,5-1 4" ,2S6 KEMDrvc 

S 599 

3 299 

CCMkirocHer lor AUCflf A70 

$ 100 

% 79 

Fife, Ehsk Ulillty Software 

$ 20 

£ 15 

l /ifiTa Solo.5‘ 143KE>5k.Dnw 

VlOl A Sld.Hei^i: 

$300 

£ 249 

Du«,5 ; ', Da*teS(ied,33aK 
HairHeigtri 

Quahel. 2 CtiiaEs Side by Side 

5 420 

5 529; 

orStandamfCabnel 

$ 715 

$ 575 

C»?tfo4efCMl 

★VlOQODt^ar.sm Formal 

S 83 

£ 75 

W'GDrlrcfert^rnplele 

*2135 

$1295: 

l ■ ' •= •: •' 


Tr* jh # 143k [Jih=k Dnw, t.'SHig!! 

I CA lO ContidterCard 

$ 973 

S 59 

$ 279 
\ 53 

*El«tionk:sbyCcfnX 



* CENTRAL POINT. Filer, Utility and COS 3-3 

s m 

$ IS 


RAM EXPANSION 


* Com*. i u lla. BOcol. OAK Adder Caret 

* Com* HAM CmUYr. Wty 111 ■ ! 16K 

*ALS,ADURam(H J J 16K 

AHicr&ioft RAMCaidil!- i 16K 

A Saturti Systems ftAMC»<J|ll -) 32K 

RAM Card III * f 64K 
RAM Card Hj ■ }130K 
AArtgnftAMDiskSysleml- ore|a30K 


LIST 
PRICE 
% 295 
3 179 
S ICO 
$ 100 
S 243 
S 425 
S 599 
£1395 


om 

PRICE 
S14S 
£ 39 

s m 
S 75 
SIM 
5319 
$459 
£795 


SOFTWARE 

on disk for Apple 11/11 + /HE 


VIDEO CARDS 


*ALS,Smanami|(- ore) 

S 179 

£139 

ComX. BOcdi 64K Adoer jile) 

6 295 

£145 

Vidqj.VideoieimBOcai (‘ Orel 

S 345 

$229 

* UHraTermf *■ me) 

S 379 

$279 

Sell Video Swiich ||l rt 

S 35 

$ 25 

Enhancer ri(N 1 1 

% 149 

S 39 

FuucdonSlrip'i! - \ 

$ 79 

$ 59 

Full Yide* Line CftIL U0to3Si%oll. 


Yrela. V'iscnSO 

$ 289 

£139 

MISCELLANEOUS 

ALS. The CP M Card V3.0 {+ or e) 

S 399 

£299 

l Cad 1 1 ore] 

$ m 

sm 

CcMflll - ore) 

$ 179 

£189 

A5TAR. F|F Mottnalor 

3 35 

$ 25 

CCS, Sell* Interlace 77 IDA 

i 150 

Si 29 

DanPsymar. Lywer Case Op (ll +1 

$ 50 

$ 39 

Don t Ask, DAG 003 SA Moulh 

$ 135 

$ tt 


frEnlllde. Witt Cati. coper 1 130 

Kensington. System Saver $ 90 

Key Tronic. KfiaDoktiybgdRi 

84 keys [II-) 5 293 

Kraft. Joystick |Apil II *) 5 65 

PdrkselAf.ll.il i J % 5G 

MSfl.SupRIy 5 $0 

* Miens Mitt m Soncard (* t* e} $ 345 

OQSoHcardPhfiftwe) 5 645 
Soflcad Pramu/n Park III i j £ 695 
Ssrflosd Premium Pack f ile) $ 495 
Micro Tefc. Dumptmg&4 Butter S 349 

* Orange Micro Cm a^ytei Pits I 1 65 

PractJcaa Peripherals, 

MBP Bd 64K Par. (Epson Internal) | <-«) E 279 
MBS B&32K Ser. (Epssn lnleinafl (* .e| 5 219 
Microbirterll • 1 &,(***) 

Par-Ser (spuatyj $ 259 

Microbufler II ■ 64K, | - Orel 
Par Ser (specify) $ 349 

PtPl Afipi Card Mleaauius 4Mliz % 295 
6 W 12 i 376 

FtM Electronics, Super Fanil 

* Saturn Systems Accelerate) 11 
SSM. A10II. SenalFara interlace 
TG Pr oducis. Came Paddles (I I *) 

Joystick I II i) 

Select A-Ponjll > | 

Truk Sail (il - } 

YJdBX.PSIO, ParaSer Interface 
WICO Trackball fApllll >■ | 

Analog Joystick 


3193 
$ 49 
4 99 
$ 39 
$235 
$459 
$495 
$395 
$269 
$119 


BUSINESS 


LIST OUR 
PRICE PRICE 

Apple Computer. Inc. 50% off fcst, or Apple Use. software Call 
Applied SoilTeCft..Vffsrfonn I 369 3345 

Ansel MagcWindowIt NEW I 150 3 99 

Asirton-Tale, dBase iliCPdtf) 3 TOO $43s 

Financial Flamer $ 700 £433 

Use* s Gu<la by Sotl*are Banc $30 S 26 

BFH Systems Qt AR. AP. PR or INV. mt\ % 395 $295 

JdbCost 3 595 3435 

Sraderbirnd BankSlreetWrtei $ 70 $ 47 

Continental. G L AR. AP or PR ea $ 250 SIM 

HoroeAcKtunflam $ 75 5 49 

FCM $ 100 $ 66 

Dow Jones Market Analyzer $ 300 $239 

Hayden Pie Writer (Spcelybrd. i S ISO $99 

Howard Soft, Real Eslate Analyzer II $ 195 $129 

Tbk Preparer £ 225 $149 

Into. Uniim.. Easywnler(PRO) 5 175 $119 

LJK. Letter PerteclwMac Merge $150 $99 

* Micro Craft. iroquiresZBOCP'M'Cardl 

ProfeSKHsal&llkeeper £ 995 

Verdict, (Legal Bftmgl 5 995 

# MscraLab Tax Manage* $ 1M 

MicroPro [at require ZBO-CP.'M Cwtfl 

WordStar* <-Truing Manual SPECIAL $495 
MadMeige ,b SPECIAL $ 2!ft 

SpellStar" SPECIAL S 250 

WordStar Professional^ Pak. 

3*0W +Star Into SPECIAL % 695 
WordStar w.'Applicapd fi CP.'M | speciefj 3 435 

'Microsoft, MulbPlan pCP'M or Apple COS $ 275 

FinanotAIWttttMtlCP'MffOOS) S m 

Budget, Ujltfloot |CP'M or DOS] $ 150 

Sierra On-Line, Screen’Wiilai M $ 13$ 

The Dvcftoaary NEW l 100 
Geneial Manage. II NEW £230 
Osborne^-P. Soft. (Disk andfeok} 

Some Common Basic Programs (75eadij 
Statistics anfl Math Programs $ 100 

Practical Base Prayams (40 eactil $ 100 
Peachtree, Requires CP'M & MBasIc. 40 columns. 

$ 395 


Sensible.-Sens SpeUer. specify version 
* Silicon VaMey Word Handler 
Scf.i'Sys. Enecutive Secretary 
Enealiva Speller 
ScftwerePybtishing.PFSFiie 
[speedy ■ ore) PPS Repon 
PF5: Graph 
Sianewaie.Db Master 


LIST 
PRICE 
S 125 
I 250 
$ 250 
S 75 
$ 125 
$ 125 
$ 125 
$ 229 


OUR 
PRICE 
$ B5 
$139 
$169 
$ 55 
$ 55 
$ 95 
S 55 
$155 



s, Require 

Saras 40 GL1AR8AP alia 
Series40Irw crPay .each 
Senes 9 Text & Spell £ Mail, all 3 
Perf«i Perfed Writer 
Perfscl Speller 
Parted Writer Spalls 2 Pak 
Fterfed Filer 

Quark, Ward Juggler (lle| 


$ 400 
$ 595 
$ 495 
$ 295 
$ 695 
£ 595 
S 239 


$469 

$469 

$119 

£269 
Si» 
$129 

$439 
£345 
$199 
S 75 
$115 
$ 59 
$ 69 
$155 


$ 49 
$ 4| 

$395 

$27$ 

$395 

$219 

$129 

$299 

$259 

3179 


WHILE THEY LAST 

• OVERSTOCK SPECIALS 

FOR APPLE 11-11 T.'lte 


DB Utility lor II 


$ 

33 

S 59 

DBMaster 3 Pak, Special 

3 687 

£387 

VwJbi, rtpptewrter 11 prettxH disk 


3 

20 

$ IS 

Visicafc BO cd prebaatdek 


S 

50 

£ 39 

Visioafec-aaoal .10 iTSKdtsk 


S 

90 

£ 69 

VidectesrnUtiilHHOisk 


S 

37 

$ 29 

VteiCoiyk'Persocial Software. 





to;?}:; 3,3 


£ 250 

$169 

Visjcato Enhanced I lie) 

NEW 1 

S 250 

$169 

visiFsfiCii VisiDex each 


$ 250 

$169 

UTILHY & DEVELOPMENT || 

Beagle LhildyCity 


$ 

30 

£ 22 

DOS Boss 


$ 

24 

$ 18 

Apple Mcchant 


£ 

30 

1 22 

Central Point, Filer. COS Ulihty 


$ 

20 

J 15 

* Copy II Plus (bn copier) 

S 

40 

$ 35 

Computer Appli. Nibbles Away U 


s 

70 

£ 53 

Epson. GrapiucsDtft^ 

Insott. GraFORTh by Paul Lulus 


s 

£ 

15 

75 

$ 9 
$ 53 

Microsoft. AL.D.S 


S 

125 

£ 75 

BASIC Compiler 


S 

395 

$239 

Coboin 


s 

750 

£653 

Fortran 00 


$ 

195 

$149 

TASC Compter 


£ 

175 

$159 

* Omega. Lccksmilh (bitODpterj 


$ 

100 

$75 

Penguin, Comp Grphcs Sys 

NEW 1 

E 

70 

$ S3 

Graphics Magcian 

NEW 

S 

60 

$ 41 

FtiiosniK. Zoom G?a$r 


$ 

40 

£ 14 

Cualily BaijolTncIte 

NEW f 

$ 

40 

$ 29 

Saluro Systems. VC-Espauid 


3 

100 

S 49 

VC^KpantteO 


1 

125 

£ 89 

Sensible 0%k -| Uo.i.bil copir-'i 


S 

m 

S 49 

HOME & EDUCATION 

Broderbund Choplrtter 


S 

& 

S 25 

BudgeCo F'mball Consfl. Set 


S 

40 

S 27 

Continental "rameAizounterl 


s 

75 

S 49 1 

Dstemost. AilscorZaKjion eich 


s 

40 

$ 2? 

Ethi-Ware, i Large irwwtory) 


Can 

Call 

Hayden Stirgon III Chess J 


s 

35 

$ 29 

Inlocom. Zork 1 II, w lll.orSlarctQss.each 

s 

40 

£ 27 

Dnadbte 


5 

50 

$ 34 

Uglvtning. Mastertype 


S 

40 

$ 27 

UicfoLab Miner 2049er 


5 

40 

$ 27 

Must. Gaslle Weaken 


5 

30 

$ 23 

Siena On-Lme UWma II 


S 

60 

$ 40 

Scflpem (XRaretii 


s 

3fi 

E 22 

Sir-Tech. Wuaidfy 

Sub Logic. Flighl aimul. 


5 

50 

$ 39 


S 

34 

£ 25 

OTHER BRANDS AND PROGRAMS IN STOCK . CALL. 


* ALS, Synwgizer 1 Stream ■ Condfjrki)3l + ] 

S 

749 

$3#t 

Anadfii DP8000. Dot Mate* Punter 

$ 

S35 

£395 

CCS. SenlJ irttertape 771 DA 

$ 

150 

$129 

*CpmX. 1 6K RAM Card. 2 Yr Warranty, II - 

s 

179 

$ 39 

M$fl,$upRterm$!Tcol. ter 11 1 

$ 

375 

£139 

MicroCofli, MtoroCteAter 

s 

230 

£125 

Micro Telegram 

% 

250 

£125 

ttcrfrScI. A7b V/4"2&S* Dr.k Drive 

s 

599 

£299 

MicrosoFL 1 OK PAMCairJ fui 11 - 

$ 

too. 

£ 79 

Saturn Syrtwns.32K HAM Card ter It h 

$ 

?49 

$169 

Silicon Valley. Word Hander 

% 

250 

£133 

Victei. Yirteoterm 9D column card ter El- 

6 

345 

£229 


SYSCOM II 

Apple 11 t Worti-a-like 

Mote: SubsMuhans andKlelwns same as Systems apply 
Systrjms i-; !ioltwateand hatdwafa cnrnpattblfi lo 
the Apple II -. 

Sy$cnnt2 64K [Apple H i CompaKbse) 5 559 £ 659 

SyscomZ 64KStwlerSyslei»lea»«u 
.Appiff He System fl above wcepl 
(j4K, 40cukjmrte.j SUM $1S95 


AXLON The Leader in: Atari Add-ons 

Hanr»w«:i2aK System (WO) 

ATAPI F^nRp^ r 45KMcdijle((br4f)0) 

Rampwer32K|400urBOOi 
Ramscon Diagr?:sHr Disketie 


l 475 £295 

I 165 $116 

5 120 S 59 

£ 15 $ 12 


it Means a BEST buy. 

AD #976 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 

CONROY-LA POINTS 

Formerly Computer Exchange 

ALL MAIL: P.O. Box 23066, Portland, OR 97223 

SHOWROOM AT 115070 SW PACIFIC HWY PORTLAND, OR. OPEN M-SAT 10-5 
Circle 89 for IBM Peripheral, Circle 90 for Apple, Circle 91 for all others. 


"sk TOLL FREE 

(800) 547-1289 

All Other Orders Including Portland: 2^5-6200 


Oregon TOLL FREE 

1000)451-5151 


Hotline For Information 
On Your Order 
[503)245-10 





















































console 

—the system console terminal 

fdO 

—floppy disk 0 

Ml 

—floppy disk 1 

hdO 

—hard disk 0 

hdl 

—hard disk 1 

kmem 

—kernel memory 

Ip 

—line printer 

mem 

—user memory 

null 

—null device (bit bucket) 

phone 

—telephone dialer (sometimes called acu) 

rfdO 

—Yaw” access to floppy disk 0 

rfdl 

—raw" access to floppy disk 1 

rhdO 

— raw" access to hard disk 0 

rhdl 

—raw" access to hard disk 1 

ttyO 

—teletype" 0—a user terminal or modem 

ttyl 

—teletype" 1 —a user terminal or modem 

tty2 

—teletype" 2—a user terminal or modem 

ttya 

—teletype" 3—a user terminal or modem 

Table 1: A typical listing of the files in 

the /dev (device) directory with descriptions of 

each device. 



Listing 2: A typical directory listing for a user on a Unix system employing the list directory 
(Is) command with the -I (long form) option . 


5 13 “1 

*iwxi“xr-x 1 dave 
drwxr-xr-x 2 dave 

-rw-rv- 1 dave 

-rv-r—r— 1 dave 

drfcnc—- 2 dave 

-rv-r-— t — l dave 
drwxrwxrwx 2 dave 
-rvxr—r— 1 dave 
S 


6696 Mar 26 16*53 a,out 
90 Oct 4 17:02 bin 
576 Oct 12 21i33 mbox 
9Q4 Oct 21 15:46 sieve. c 
149 Oct 4 17:02 stc 
79 OCt 21 15:46 teatl.C 
48 Mar 26 18:55 tmp 
3506 Nov 23 13:11 update 


also be done at any level of the file 
system. This means that one of your 
lowest-level subdirectories can be 
reassigned to reside on another 
device, expanding theoretical storage 
space almost ad infinitum (each file 
can contain almost 2 30 bytes, and 
thousands of files are possible on a 
system). 

I/O Independence 

The I/O (input/output) system on 
Unix is easy to understand. Every 
physical device supported by the 
system appears, like a file, as an en¬ 
try in the /dev (device) directory. 
Users and programs running on Unix 
handle the devices as if they actually 
were files. A typical listing of the files 
in the /dev directory might look 
similar to the left-hand column of 


table 1 (descriptions of each device 
are on the right). 

Notice that every physical resource 
on the system is accessed as if it were 
a regular file, even memory itself. To 
send characters to the line printer, 
you just issue a system write com¬ 
mand to the file /dev/lp. If you want to 
debug a new disk device driver you 
can read, say, the file /dev/rhdl, which 
will show you exactly what's on a 
particular hard disk in "raw" form 
(i.e., not under control of the file 
system). Changing one byte in 
memory would involve writing the 
byte to /dev/mem. 

While users can treat devices like 
files, to the Unix system programmer 
they are still devices, which must 
have device-driver programs written 
for them so they can communicate 


with the system. The device drivers 
are loaded into /unix, the executable 
code that is the actual operating 
system, before you receive your Unix- 
equipped computer. Because the 
operating system must access devices 
through these driver programs, the 
devices are also known as special files. 
Depending on how information is 
passed to or from the device, these 
are either character special files or 
block special files. Generally, devices 
such as modems, terminals, and 
printers are considered character-by- 
character devices, while disks and 
tape drives are usually treated as 
block-by-block devices because they 
transfer data in laiger blocks of 512 or 
1024 bytes for efficiency. 

File Security 

Naturally, some control must be 
exercised over devices and files. 
Several people trying to write to the 
printer at once would result in con¬ 
fused program listings, and letting 
just anyone write to random spots in 
memory would soon crash the sys¬ 
tem. In addition, you wouldn't want 
other people to be able to read or 
erase your personal files, Unix pro¬ 
vides this control in a simple but ef¬ 
fective way. Each file has an 
associated group of protection bits 
(also known as mode bits), which the 
owner of the file can control 
individually. 

The values of these bits may be 
seen for any file on Unix by executing 
the Is list directory command with 
the -1 {long form) option. Listing 2 
shows a typical directory listing. If a 
bit is set (turned on, or enabled) its 
value is visible; otherwise, you sim¬ 
ply see a hyphen. 

The 10 bits shown for each file in¬ 
clude a directory bit (d—not actually 
a protection bit), 3 "user" protection 
bits (rwx, for read, write, and ex¬ 
ecute), 3 "group" protection bits 
(rwx), and 3 "other" protection bits 
(rwx). An enabled directory bit means 
that the file in question is a directory. 
The three sets of protection bits tell 
how the user (owner of the file), his 
or her working group (a collection of 
other people wishing to share file ac¬ 
cess for a project), or all other system 
users can access the file. When the 
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read or write bit is enabled for one 
of these groups of bits, a user belong¬ 
ing to that group is permitted read or 
write access. When the read bit, but 
not the write bit, is set, you cannot 
add to, change, or destroy the file. 
This kind of protection is usually 
used for data files accessible to all, 
such as the system header files any 
C programmer might need. If the 
write bit, but not the read bit, is set, 
you have a "write-only" file. This is 
handy for creating system accounting 
log files where information about 
what people do on the system is 
kept. It may not be desirable to allow 
such information to be available to all 
users. When the execute bit is en¬ 
abled, it means that the file may be 
executed as a program because it's 
either object code or a Shell program 
(I'll explain more about this later). 

The significance of these bits is 
slightly altered when applied to 
directories. If the write bit is enabled 
for a directory, it means that files may 
be created or deleted in the directory. 
When the execute bit is turned on, 
you may then search through the 
files in the directory and read, write, 
and execute these files if permitted by 
the protection bits on the files 
themselves. If only the read bit is 
enabled, you may simply read the 
directory as a file, and you have 
limited access to the names of the 
files and their pointer information. 
The system administrator or super¬ 


user can bypass ail file protections. 

Because only an owner of a file or 
the super-user may change the 
values of these bits with the chmod 
command, the security on Unix is as 
good as users wish it to be. The 
umask command allows you to set the 
default protection for all files you 

create, from rw-for the suspicious 

to rw-rw-rw- for the trusting. 

Redirection and Pipes 

Most people who regularly run 
programs on computer systems don't 
concern themselves with where the 
program input comes from—usually 
it comes from their terminal, another 
predefined device such as a tape 
drive, or a dedicated data file. 


File security in Unix 
is almost entirely up 
to each user. 


Similarly, the output of a program is 
generally expected to end up on their 
terminal, in a new data file, or on the 
system printer. On Unix, you can 
easily arrange for your programs to 
get their input from any file or device 
you have access to {and it's equally 
easy to redirect output). Let's look at 
how Unix handles this procedure 
and you'll wonder why other 
operating systems weren't set up to 


do it this way. 

Remember that devices are treated 
as files, and so to send a directory 
listing to the printer, you just type the 
following: 

$ is > /dev/lp 

$ 

The "greater than" (>) character 
sends the output of the Is command 
(which would normally print a list of 
files on your terminal) to the system 
printer. The dollar sign ($) is the Unix 
prompt character (some versions of 
Unix use the percent sign (%) for the 
same purpose). 

Input to a program can be con¬ 
trolled in a similar way For example, 
if a file on the disk called textfile con¬ 
tains a list Of words, we can find the 
spelling errors in the file and have 
them appear on the terminal with the 
command 

$ spell < textfile 

The "less than" (<) character 
redirects the input of the spell com¬ 
mand to come from the disk file 
(notice the mnemonic nature of the 
characters used: each one points in 
the direction of data transfer). 

Where would input normally come 
from? The typical Unix program has 
one source of input and only one 
type of output. Such a program is 
known as a filter if it simply accepts 




-\DlO SHACK COLOR COMPUTE* 
tsftODEM COMMUNICATIONS 


Make your Color Computer an intelligent printing terminal with off line storage! 

■Talk lo a time share system or information service * Print out what is received as it is received *Save 
received text to cassette ta pe • Re - display the received text eve n w h i le on ‘line • Communicate with 
other computers • Using your computer as a general-purpose 300-baud terminal * Down loading 
programs from other computers 

For those of you with special terminal applications. 
Microtexl has selectable parity; it sends odd, even, 
mark or space. With mark parity (which is default J you 
can send to computers requiring either seven or eight 
bits. All 12B ASCII codes can be sent. Exchange 
programs with other Color Computer users! Basic pro¬ 
grams may be downloaded from other computers or 
timesharing systems. 

You'll find many uses for this versaille module! Avail¬ 
able in ROM PACK, ready-to-use, toF $59-95 


the 


'm 

M© 


The Microtext module is a program pack, containing not 
only firmware bula second serial port so that both your 
printer and modem can he connected at the same time. 
Microtext can be configured for any serial printer that 
wifi work with the Color Computer., even if it requires 
line feeds! But even if you don't have a printer, you can 
keep a permanent copy of your data by storing to 
cassette tape. Also, any Radio Shack/Centronics- 
compatible parallel printer may be used by adding the 
Micro Works’ P180C parallel interface. 


First-rate Programming Toots • Books • Games • Memory Upgrade Kits 
Hardware * Keyboards ■ Parts 
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May we interrupt the hoopla 

with a few facts? 



Price (2 user system) 


$7,495 2 $7,490 $10,785 s $13,400 


Nothing in the noisy world of 
multi-user micros fits the require¬ 
ments of business system inte¬ 
grators like our new desktop 
system — the MuSYS NET/work 
8816™. 

The MuSYS NET/work gives 
you multiprocessor architecture, 
extensive mass storage facilities 
(much greater than 8MB) and 
TurboDOS™, the high speed CP/M® 
compatible operating system. Gone 
are the bottlenecks that make 
shared-processor multi-user sys¬ 
tems too sluggish for real world 
business applications. You'll also 
appreciate the 128K RAM per user. 




i 

“I 

The facts: Ek 

ALTOS 

8000-10 

Tele video 

006/20 

Micromation 

Mariner 

No. users (min/max) 

2/8 

4/4 

1/6 

1/8 

Winchester formatted Mbytes (mln/max) 

16/102 10/20 15/30 20/40 

Total RAM per user 

128K 

m 

64K 

64K 

User TPA 

63.5K 

48K 

54K 

62K 

ft- and/or 16-bit user processors 

■ YES NO YES 

NO 

1 Perfect Software 1 

YES 

NO 

MO 

NO 

Telecommunications Software 

YES NO 

NO 

NO 

Operating system 1 

Turbo- 

DOS 

MP/MII 

Mmm- 

OST 

M/NET 1 


the local area networking capabil¬ 
ity (including Ethernet™), log-on 
security and other mainframe-like 
features that make the NET/work 
a truly professional, reliable 
business solution. Dealer and OEM 
customization programs available. 

Get all the down-to-business 
facts! Call or write, MuSYS 
Corporation, 1752 Langley, Irvine, 
California 92714. (714) 662-7387 
(toll-free outside California 1-800- 
852-5362), TWX: 910-595-1967. 
Cable: MUSYSIRIN. 

We design the future. 






1 NET/work 8816 is a trademarked product of MuSYS Corporation Perfect Software is a trademarked product of Perfect Software, Inc, TurboDOS is a trademarked product of Software 2000. Inc. CP/M* and 
MP/MII are trademarked products of Digital Research, Inc. Mmmost is a trademarked product of Televideo. M/Net is a trademarked product of Micromation Ethernet is a trademark of Xerox Corp. ? B-User 

network is 511,995 MuSYS prices include 16 MB formatted Winchester. 3 Includes terminals. 
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its input, performs some function on 
it, and emits the processed data as 
output. The system causes the de¬ 
fault, or standard, input and output 
"files" to be the user's terminal unless 
otherwise redirected. So, for exam¬ 
ple, you can redirect the output of Is 
to a file in the following manner: 

$ Is > temp 
$ 

Now if you look at the file temp, 
you'll see the names of the files in 
your directory. The all-purpose pro¬ 
gram cat (short for concatenate) can 
be used to collect several files and put 
them all together. In the following ex¬ 
ample we'll simply use cat to show 
the contents of temp without format¬ 
ting, using the directory from listing 
2: 

$ cat temp 
a.out 
bin 
mbox 
siewe.c 
src 
temp 
testlc 
tmp 
update 
$ 

Notice the file temp you just 
redirected input to is listed as being 
in the directory. Redirecting input to 
a file creates the file if it didn't exist 
or erases it and creates it anew if it 
did exist. This is done before running 
the program that is having its input 
redirected; so when Is executed, it 


picked up the temp file from the 
directory. Using the operator twice 
(») signals that you wish to add to 
the end of the file if it exists; this is 
useful for collecting data. If you now 
want to print out all the C source 
files, start each on a separate page, 
include page numbers, the date each 
file was last modified, and the name 
of each file, then the pr program will 
do this: 

$ pr *.c 

Oct 21 15:46 1982 sieve.c Page 1 

I* Eratosthenes Sieve 

Prime Number Program in C */ 

Idefine true 1 
#define false 0 
#define size 
(interrupted) 

$ 

Note that the almost universal 
wild-card character, the asterisk (*), 
is used to represent all files with a .C 
extension. But the pr program, like 
most others, sends its output to the 
terminal, and you wanted the printer. 
So for a printed listing, you have to 
redirect the output of pr to the printer 
(/dev/lp). However, on most Unix 
systems, users are not permitted to 
write directly to the printer (check the 
protection bits on your system), but 
must use something called the line 
printer spooler program. This pro¬ 
gram (called Ipr on most systems) ac¬ 
cepts as input whatever you want to 
print, writes it to a temporary file, 
and begins printing. This way, you 
can start a print job that might take 
an hour to finish, but the Ipr program 
will return to you as soon as it's 


finished copying your files, so you 
can continue working. Now if you 
say 

$ Ipr *.c 
$ 

you get your prompt back almost im¬ 
mediately, and meanwhile the files 
are being printed. But when you look 
at them, you find both files are 
printed one after the other, with no 
page numbers or even expansion of 
tab characters. You really wanted pr 
to format them, so you can do this; 

$ pr *.c > tempi 
$ Ipr tempi 
$ 

Now we formatted the output pro¬ 
perly, sent it to a file, then printed the 
file. We are also starting to leave files 
around to mess up our directory. Be¬ 
sides, this is a lot of typing. A better 
way would be to pass the output of 
pr directly to the input of Ipr. So that's 
exactly what we do: 

$ pr *.c | Ipr 
$ 

The vertical bar (|) looks somewhat 
like a pipe, and is called a pipe 
because the connection between pro¬ 
grams is very much like a plumbing 
connection. At first it would seem 
that the pipe is simply an elegant 
notation for sending the output of pr 
to a temporary file, redirecting the in¬ 
put of Ipr from that file, then erasing 
the file. In Unix, all programs in a 
pipeline actually run simultaneously 


O compilers 
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0080/1280) 
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0060/1086 

TARGET 

FLEXVUNIFLEX* 

OS-9* 
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500.00 
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• FULL C 

• UNIX* Ver. 7 C OMP AT ABILITY 
• NO ROYALTIES ON GENERATED CODE 
• GENERATED CODE IS REENTRANT 


• C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 

• UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $2500°° 

408 - 275-1659 


*PCDQS is a trademark of IBM CORP, MSDOS is a trademark of MICROSOFT UNIX m 
a trademark of Beil Labi, RT-l 1/RSX-J J/PDP-1 i is □ trademark of Digital Equipment 
Corporation, FLEX/UNIFUEX is a trademark of Technical System* ccmsuriarris. CP/M 
& CP/M86 are trademarks of Digital Research, OS-9 » a trademark of Microware & 
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PRESENTING THE 

SIOO-PC FOR $2999. 



The S100-PC by Lomas Data Products: 
Offering high performance at a “low” price... 
and it’s IBM-PC diskette compatible. 


The S10G-PC is a cost effective high performance 
floppy based system ideally suited to business 
and scientific applications. 


The system offers the following standard features; 

■ Two 5 l A " double sided disk drives 
(640 Kbytes of storage) 

Two serial ports, Two parallel ports 

■ Battery protected clock calendar 

■ MS-DOS** operating system (others optional) 

■ I28K RAM 

■ 8 MHZ BOSS processor (8087 optional) 

■ IS slot SI00 mother board 

■ Attractive desktop enclosure 


And, the S10Q-PC is diskette compatible with the IBM-PC and 
most programs will operate without any changes. Plus, with its 
3100 bus expansion capability. . . your system will never be 
outdated. 


SI00 bus board products & support for the system integrator... 


■ LIGHTNING ONE *** 8086/8088 CPU 

8086 or 8088, with 8087 and 8089 coprocessors. Up to 10MHZ 
operation . . PRICES start at $425.00 

■ HAZITALL SYSTEM SUPPORT BOARD 

2 serial, 2 parallel ports, battery protected clock calendar, 
Hard disk controller host interface. PRICE $326.00 

■ LDF128/256K DYNAMIC RAM 

Advanced dynamic RAM with LSI controller for failsafe 
operation, parity. Price 128K — $495.00, 256K — $795.00 

■ RAM67 HIGH PERFORMANCE STATIC RAM 

High speed (100ns) low power CMOS static RAM. 128K bytes, 
extended addressing . ....PRICE $1200.00 

■ LDP 72 FLOPPY DISK CONTROLLER 

Single/double density, single/double sided disks, both 8" and 
514 * inch drives simultaneously. PRICE $275.00 

■ LDP88 8088 SINGLE BOARD COMPUTER 

8088 CPU, IK RAM, 8 K EPROM, Monitor RS232 serial port, 8 
vectored interrupts.. PRICE $349.00 

■ LIGHTNING 286 - 80286 CPU BOARD 

Offers 4 times the performance of a 5MHZ 8086 CPU while 
maintaining software compatibility. ..... CALL FOR PRICE 

■ OCTAPORT 8 PORT SERIAL BOARD 

8 serial ports 0 to 19200 baud operation real time clock 
interrupt. Ideal for multi-user systems such as MF/M-86 * . . . 

CALL FOR PRICE 

*CP/MS6 t MP/M-86 and CONCURRENT CP/M-86 are trademarks of Digital Research 
**MS-DOS is trademark of Microsoft, 

***Ligfilning One is trademark of Lomas Data Products, Inc. 



Our 16 Bit Set: Offers pricing & 
performance that 
can’t be 
beat! 


^ tiere s your opportunity to 
move ud to 16 bit comoutina To make 


it easier to take advantage of our 16 bit board set, 
we are offering a special price on the boards you 
need to get a 16 bit system up and running quickly: 
■ LIGHTNING ONE ■ LDP72 floppy disk 
model 86/10 control ler 


■ HAZITALL system 
support board 


■ LDP2S6K DYNAMIC 
RAM 


Price valid for month 
of August only. 


PRICE $1695.00 


All of LDP boards are fully tested to exacting 
standards and carry a one year warranty, We 
specialize in 16-bit products 6c support the four 
major operating systems for 16-bit processors: 
CP/M-86*, MP/M-86, 

CONCURRENT 
CP/M-86*, and 
MS-DOS (PC-DOS), 

Dealer inquiries invited, 

LOMAS DATA PRODUCTS, INC. D66 Hopkinton Road, 
Westboro. MA 01581 O Telephone: (617) 366-6434 
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PIPES 
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Less 
for Your 
Money 


If you do word processing on 
your personal computer, you 
probably know that there are 
many programs for sale to help 
you with your spelling. But the 
biggest spelling error you'll ever 
make is paying too much for your 
spelling correction software. The 
Random House ProofReader 
gives you less for your money - 
less trouble, that is, and fewer 
spelling errors. The Random 
House ProofReader is based on 
the world famous Random House 
Dictionary. It contains up to 
80,000 words, depending on 
your disk capacity. You can add 
new words with the touch of a 
key. It shows you the error and 
the sentence it*s in. It instantly 
suggests corrections. It even re- 
checks your corrections. And it 
costs half as much as other 
programs with far less power. The 
Random House ProofReader is 
compatible with all CP/M 2,2®, 
MS DOS® and IBM Personal 
Computer® systems. 



Random 

D,c «0$g 


The ^ 


Ik 


T * 

I 


Random 
House 

ProofReader 

*50 


For orders or information, see your 
local dealer or call 505-281 *3371. 

Master card and VISA accepted. Or write 
Random House ProofReader, Box 339- B, 
Tijeras, NM 87059- Please enclose $50 
and specify your computer model, 
disk size and memory. 

Random House and the House design are registered 
trademarks of Random Houie, Inc. CP/M is a regis¬ 
tered trademark of Digital Research, Ine. IBM and IBM 
Personal Computer are registered trademarks t»f 
International Business Machines, Inf. MS-DOS is a 
registered trademark of Microsoft, Inc. 
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COMMAND LINE TO INITIATE SPELLING PIPE MISSPELLED 

Blt , , WORDS 

irons!it _ _ I sort I unique 1 common dictionary 


Figure 3: A depiction of a command line with pipes. Pipes let you feed the output of one 
program into the input of another. By putting smalt !, general-purpose programs together in 
this fashion , you can easily construct new facilities. You can use your own modules or any 
of the over 100 standard Una commands. (Figure courtesy of Charles River Data Systems 
of Natick, Massachusetts. ) 


with the programs further down the 
pipe (toward the right on the com¬ 
mand line) getting their input in 
drips and drops as the preceding 
programs produce output. It's more 
like plumbing than not. 

Because pipes are both efficient 
and convenient, people tend to use 
them often on Unix for putting 
utilities together to perform new 
tasks (see figure 3). For instance, Unix 
doesn't have a program to tell you 
how many files you have in your 
directory, but it's easy to create one. 
The wc program (short for word 
count) will count characters, lines, or 
words (or all three at once) from its 
standard input. Piping the output of 
Is into this program does the job: 

$ Is | wc -I 

8 

$ 

The -I option of wc restricts its 
report to the number of lines count¬ 
ed; in this case, it corresponds to the 
number of files. Most introductory 
Unix books and articles tend to con¬ 
trive complex examples of pipelines; 
a week spent using a Unix system 
with your own problems will 
demonstrate to you how useful 
pipes, filters, and redirections are. 

A Bit of Philosophy 

Each of these Unix utility programs 
is deliberately designed to do one 
simple thing and do it well, A wide 


range of functions is possible when 
the utilities are treated as building 
blocks—users can put them together 
in ways that could never have been 
anticipated by their designers. In one 
sense, you've been given a set of tools 
to work with and a supportive en¬ 
vironment in which to work; it's now 
up to you to work to the best of your 
abilities. 

Terseness is the watchword on 
Unix for several reasons. First, com¬ 
mand names and output tend to be 
short because Teletypes, the only ter¬ 
minals around when Unix was being 
developed, are slow (10 characters per 
second) and noisy beasts, so the less 
output, the better. Second, surely no 
one really wants to type command 
names like concatenate, iwrdcount , and 
changemode. Third, extraneous output 
from programs, such as version 
numbers, author's name, or status 
messages (like "opening next file 
now") would prevent the clean pip¬ 
ing of information from one program 
to the next. While some people com¬ 
plain that the unusual command 
names keep Unix from being user- 
friendly, nothing could be further 
from the truth. On Unix, you can in¬ 
vent your own set of names for the 
system commands, change the 
prompt to anything you like, replace 
the entire user interface at will, or 
even create new commands. Unix 
gives you control, instead of force- 
feeding you someone else's ideas of 
the right way to handle the system. 





































HIGH TECHNOLOGY AT AFFORDABLE PRICES 

THE BOTTOM LINE 


VISA 


MILFORD, NH 03055-0423 □ TELEPHONE (603) 881-9855 


PRINTERS 


C.HOH 


ComRiter 

Parallel.... $669.88 

RS 232C .$ 1009.88 

DIABLO 


620 & 630 


620. . 8999.88 

630. $1929.88 


DIG 


Rife man 

Parallel. ...... $349.98 

NEC 


SpinWriter 


3510 ,,.. ♦. $1929.88 

3630 . $1729.88 

3550 . $2019.88 

7710.$ 2399.89 

7730 . $2399.88 


Okidata Microline92 

$524.88 UPS DELIVERED 

An exceptional printer [even Creative 
Computing thought so). The Microline 92 has 
80 columns, a 160 cps draft mode & a 40 cps 
correspondence mode, 10,12 & 17 cpi, all with 
double widths, enhanced print (at 80 cps), 
subscripts, superscripts & backs pacing. Full 
dot addressable graphic capability (72 X 72 
dpi) included. Pin & friction feed standard, 
adjustable tractor optional ($59 88). RS-232C 
version has a 2K buffers costs $634.88. 


M ic ro 11 n e 93 ( Pa ra 11 e I). $884.88 

Microline 93 (RS-232Q... $994,88 


OKIDATA 


SILVER REED 


PRINCETON GRAPHICS 


HX-12 

690 x 240 resolution. 80 
columns x 24 tines, 16 colors & 
exceptional performance. Cable 
included. 

FGS HX-12 (RGB) $529.88 
QUAD RAM 


QuadChrome 

Same spec’s as the HX-12. 
Same price loo 

QuadChrome! RGB! $ 529-88 

MODEMS 


us ROBOTICS 


Courier 

300/1200 baud modern with 
autodial/answer, full & half 
duplex, LSI technology, for the 
Osborne computers, Includes 
cable and Telepac software. 
Courier...$ 479.88 

DC HAYES 


Smart modem 

300 or 300/1200 baud direct 
connect modems wilh autodial 
A answer, full/half duplex. 
Comes complete with power 
suppiyft modular cable iRS- 
232C cable optional), 

(300 baud). $219.88 

(1200 baud). $539.88 

NOVATION 


SmartCat 

tales LSI technology. 0-300 
or 1200 baud, auto dial & auto 
answer, fuJI/ha If duplex. Cable & 
power supply included. RS- 
232C cable optional. 

(300 baud) $199.88 

(1200 baud). $499.88 


Prowriter 


120 cps, 4 fonts (includes 
proportional), 0 sizes, 160 x 144 
dpi, friction & tractor feed. A 
worthy rival of E pson. 

Prowriter,. $399.88 

Prowler 2.$719.88 

Starwriter 

The Star writer has 40 cps, 
true Diablo emulation, on 136 
columns, Print master is the 55 
cps version. Serial or parallel 
interface, 

Starwriter. . $1219.08 

Printmaster. $ 1679,88 

COMREX 


360Z 


Parallel. $1119.88 

RS-232C $ 1139-80 

EPSON 


FX, RX&MX 


RX-60. 

MX-80 F/T. 
MX-1Q0 . 

FX 80 .... 
FX-100. . 

INFORUNNER 


Microline Series 


EXP-550 


Password 


300/1200 baud modem with 
auto-dial/answer full & half 
du plex .LSI 1 ech n oiogy. C a ble 
included. 

Password. $379.88 

US ROBOTICS 


Microtine 80.5339.99 

Micro line 82A.$ 419.88 

B2A/92 Tractor .$59.88 

82A/92 Roll Holder .. 549.00 

82A Oklgraph ROM $49,88 
82 A RS-232C Hi-speed 
Interface., $ 129.88 

Microline 83A. $ 079.88 

63A Gkigraph ROM , $ 49.88 

83A RS-232C H l-speed 

Interface. $129.88 

MiC refine 92. $ 524.88 

W/RS-232C.$ 634.80 

Microline 93. $ 884.68 

W/RS-232C $ 994.88 

Microline 34 

Parallel.$1024-88 

RS-232C. $ 1124.88 

MANNESMANNTALLY 


USI 


Pi Series 


160 cps, 8 fonts [including a 
correspondence font), parallel & 
serial interfaces, friction/ tractor 
feed, plus a menu-driven instal¬ 
lation for easy set-up from the 
control panel. This year 1 ? 
sleeper. The IIT-180 L isthe 
136column version 

MT-1G ) L.$ 809.88 

MT180L.. .SCALL 

SMITH CORONA 


Monitors 

RG84 (Med-Res). $319.08 

RG8-IN (Hi-Res). $519-88 

KG-12N (Green).$ 129.80 

KG-12NIIY (Amber). $129-88 

AMDEK 


Monitors 

300A.. 

300G . 

31QG/A 
Colorl . 

Color?. 

Color 3, 


EXP-550 (Parallel!).... $719.88 

w/(RS-232C). $759.00 

EXP-500 (Parallel)... $459.68 

STAR MIC RON ICS 


Gemini 10X/15 


TP-t 


TP-1 


SCALL 


Pi 2(1£ ,h green). 
Pi 3(12” amber) 
Pi 4(9" ambei).. 

TAXAN 


$ 199-08 

$169.66 

$ 159-88 


Gemini 10X. 

Gemini 15,. 


MONITORS 


IBM Peripherals 




AutoCat 

(300 baud). $229.88 

(1200 baud).*«$.$$ 

Apple Cat H 

(300 baud). $319.88 

(1200 baud).$869.78 

Cat 

D-Cat (300 baud).$159.89 

J-Cat (300 baud).$108.08 


We carry a variety of ISM PC 
peripherals, incl uding Quad- 
ram’s Quad boards. Quad fink 
A the sing I a-function boards, 
AST's Mega PE us, MegaPak, 
1/0+ and related com muni- 
cations boards, Tandon TM- 
100-2 double-sided drives. 
QCS's Big Blua A Hard Di»k 
subsystems, plus Maynard Disk 
Control lam i n a variety of 
configurations. 

Call (BOO) 343-0720 for 
prices & orders. 

Apple Peripherals 

We also carry numerous Apple 
ll/l!+/Ele peripherals, including 

Pkaso Printer Cards, Micrcr 
soft s ZBO Cards, RamCards 
& Premium Packs Video's 
VidaoTerm $ Enhancer II 
Rana Efite-1 Disk Drives, 
Saturn Systems Accelerator II 
A Memory Boards. Quad ram's 
oRAM 60 Column Card. ft 
Kensington s System Saver ft 
Format II We also carry the 
Ace 1 000 from Franklin 
Computers. 

Call (BOO) 343-0726 for 

prices ft orders 

Accessories 

We also carry cables, diskettes, 
diskette boxes, switch boxes, 
surge protectors & printer paper. 


Information/Orders: 

( 603 ) 881-9855 
Orders Only: 
( 800 ) 343-0726 


No Hidden Charges: 

We pay U PS g ro u nd sh i ppi ng 
on all our orders, and we never 
charge extra for credit cards. We 
accept CQDs up to $ 1000 ft add 
a S10 fee per order We have a 
$50 minimum order. Personal 
checks are cleared in 3 weeks 

All ourequipment is shipped 
with full manufacturers war¬ 
ranty, We sell only what we are 
authorized to sell to insure full 
war ra n ty su pport, ft we' re a uth o- 
fixed for warranty work on a 
number of printers. We also offer 
extended warranty plans for 
many printers 

Sorry, we cannot accept open 
PQs or extend credit/terms at 
t hese price s. A PO a n d f o re i g n 
orders are not accepted. 

We prepared thlsad in June, ft 
prices do change, so call to 
verify them, 





























































































































Multitasking 

Unix, of course, is a timesharing 
system, which means that more than 
one person can share the resources 
of a single computer and its set of 
storage devices and peripherals. 
Aside from being a multiuser system, 
Unix is also multitasking, splitting 
the available processor time among 
the various programs run by the 
users on the system. Even in the 
smallest Unix environments, where 
only one person at a time can use the 
system, this multitasking facility can 
speed up your work quite a bit. 

Suppose you are writing a C pro¬ 
gram and its documentation. You 
write the latest changes of your pro¬ 
gram to disk, request a Unix com¬ 
mand line while remaining in the 
editor, then type the following: 

$ (cc test2.c 2 > errors; echo check errors) & 

5179 

$ 

This illustrates several features at 
once. First, note the parentheses 
around most of the command line. 


This treats the enclosed commands 
as a unit. There are actually two com¬ 
mands on this line, separated by a 
semicolon, which signifies that they 
are to be run sequentially. The cc 
command calls for the C program 
test2.c to be compiled, while the 
number 2 before the output redirec¬ 
tion symbol means that only the 
standard error output (always 
referred to by the number 2) is to be 
redirected to a file called errors. When 
this compile is done, the echo pro¬ 
gram is run, which simply sends its 
arguments to the standard output. 
Because no redirection is called for, 
the message will appear at your ter¬ 
minal when the compilation is done. 
But you don't have to sit there 
waiting for it because the ampersand 
(&) at the end of the command line 
means that both commands (remem¬ 
ber the parentheses) will run in the 
"background" as one. The prompt 
comes back instantly, preceded by an 
identification number for the 
background process. Very simply, 
this means that your job is running, 
and you don't have to wait for it to 


finish before continuing your work. 

Meanwhile, you've gone back to 
editing your documentation file. 
When the message check errors ap¬ 
pears on your screen, you write your 
text out to a file (possibly also begin¬ 
ning to print it in background), read 
in the errors file, note the line 
numbers of any errors, and fix them 
by editing test2.C. You can, of course, 
switch between any two or more 
tasks. It's much easier to sit down 
and do this than to read about it; it's 
a very natural way to work, and fast 
even on small Unix machines. 

Every separate program running 
on Unix is called a process. Each pro¬ 
cess has a unique process identifica¬ 
tion number (PID). It's this PID that 
is displayed when you start up a 
background process, so that if you 
find the process has gotten stuck or 
is running too long, you can stop it 
by typing kill P/D, where PID is that 
process identification number. You 
can also check its progress with the 
ps (process status) command, which 
will tell you how much processor 
time each of your programs has used. 

Text continued on page 210 



1 a in In the businea* oi reselling computer* and related product*. I would like a sales 
representative Id contact me and tell me how I can receive my free Whole**!* PticeJiftl and 
open a Dealer Account. 

Name: , 

Sture Name: 

Address: 

City: __ 



THIS AD WRITTEN FOR YOU... 

BYTE INDUSTRIES WANTS TO BE YOUR COMPUTER CONNECTION 

Byte Industries is your one STOP shopping place for over 50 lines of 
microcomputers, terminals, printers and various other computer 
peripherals and accessories. Byte won’t leave you at a STOP waiting 
for equipment to complete a sale. If you call in your order by 
1:00 PST, we II ship it out THE SAME DAY! 

Byte Industries is searching for qualified Computer Dealers in the 
business of reselling the product we stock. If you're such a Dealer, 
you may have just found the best wholesale “Computer 
Connection' 1 available, 

BYTE INDUSTRIES IS THE AUTHORIZED COMPUPRO DISTRIBUTOR 
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Return to: Byte Industries, Inc. (4IS) 703-8272 
21130 Cabai BlvdHayward, CA 04545 
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When critics rate you tops, what do you do for an encore? 



“VIS UAL 50 is in a class by itself 
for visual quality; the character set 
is unusually clear and sharp"* 

“The VISUAL 50 is the most prom¬ 
ising new terminal to come out so 
far, especially in light of its price"* 

“We consider this terminal to be 
one of today’s best products in price/ 
performance, its incorporation of 
ergonomically designed features and 
its broad range of functionality. ”** 


Feature Comparison Chart 



Feature 

ADDS 

GO 

VISUAL 

50 

TeleVideb 

925 

Zenith 

19 

Wyse 

100 

Style 

4 

4 

4 

3 

5 

Overall Quality 

2 

5 

3 

4 

3 

Keyboard 

3 

5 

2 

4 

2 

Rotlover/false keying 

5 

5 

3 

4 

4 

Video Quality 

1 

5 

4 

4 

3 

Mo. of attributes 

5 

5 

5 

2 

5 

Attribute method 

2 

5 

2 

4 

2 

Suitability for micros 

2 

5 

3 

5 

3 


24 

39 

26 

30 

27 

List Price 

$895 

695 

995 

895 

995 


'MICROSYSTEMS - March 1983 
"THE ERGONOMICS NEWSLETTER-August 1982 



Meet the 
VISUAL 55 


The VISUAL 50, widely acclaimed 
as the best performing low cost 
terminal in the industry, is a 
tough act to follow. But the 
new VISUAL 55 extends 
its predecessor’s per¬ 
formance even further by adding 
12 user-programmable non¬ 
volatile function keys, extended 
editing features and selectable 
scrolling regions (“split screen”). 

Both the VISUAL 50 and 
VISUAL 55 offer features you 
expect only from the high priced 
units. For example, the enclosure 
is ergonomically designed and 
can be easily swiveled and tilted 
for maximum operator comfort. 

A detached keyboard, smooth 
scroll, large 7 x 9 dot matrix 
characters and non-glare screen 
are only a few of the many human 
engineering features. 

Another distinctive feature of the 
VISUAL 50 and VISUAL 55 is their 


emulation capa¬ 
bility. Both terminals are 
code-for-code compatible with the 
Hazeltine EspiritADDS View¬ 
point," Lear Siegler ADM3A and 
DEC VT52* In addition, the 
VISUAL 55 offers emulations of the 
Hazeltine 1500/1510 and VISUAL 
200/210. Menu-driven set-up modes 
in non-volatile memory allow easy 
selection of terminal parameters. 

And you're not limited to mere 
emulation. Unbiased experts 
rate the combination of features 
offered by the VISUAL 50/55 fam¬ 
ily significantly more attractive 
than competitive terminals. 


Both VISUAL terminals are 
UL and CSA listed and exceed 
FCC Class A requirements and 
U.S. Government standards for 
X-ray emissions. 

Call or write for full details. 


See for yourself 


Visual Technology Incorporated 
540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000, Telex 951 -539 
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Available at retail stores worldwide. 
















Print with Microfazer, 
Remembers It All. 




MICROFAZER, 

THE PRINT BUFFER 
THAT REMEMBERS IT ALL 


■ 


QUADRAM 


CORPORATION 


An Intelligent Systems Company 


4355 International Bfvd./Norcross, Ga. 30093 

(404) 923-6666/TWX 810-766-4915 (QUADRAM NCRS) 
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snaps onto the back of the 
popular MX Series Epson 
printers. And another that 
plugs inside an Epson MX 
or FX. 

There’s a Microfazer to inter 
face incompatible devices. 

And for any data transmis¬ 
sion need. Serial or parallel. 

QUADRAM REMEMBERS TOO 

Whatever your system, 
Quadram has a buffer to han 
die it. Including Microfazer's 
counterpart: interfazer, for 
buffering and controlling up 
to eight computers with one 
or two printers. 

Quadram didn’t forget the 
hardware features either. The 
Ready LED, manual Reset and 
Pause/Copy buttons 
are ali part of the 


You name it. And it's per¬ 
fect with any enhancement. 
Printers. Plotters. Even 
modems. 


Quadram Quality tradition. 

A PRICE YOU'LL GO FOR 

You'll be glad 
to know 
that you 
can get 
Microfazer 
backed by 
Quadram 
Quality at 
a price 
that won’t 
stop you 
from own¬ 
ing one. Parallel to parallel 
versions start at $159 (8K). 
Serial to parallel, parallel to 
serial and serial to serial ver¬ 
sions start at $199. 


You’ll find Microfazer in a 
variety of models and sizes. 
Some stand alone while 
others are stackable. 
There s one 
that 





















The Shell 

Many of the features I've described, 
while physically implemented in the 
low-level guts of the system, are con¬ 
trolled by the program you interact 
with most on Unix—the Shell, The 
Shell program is run each time you 
actually log onto the system. Because 
it is just another program, it can be 
changed or replaced if you don't like 
its function. 

The Shell is responsible for the 
user interface to the system. It causes 
your prompt to be displayed, accepts 
your commands and causes them to 
be executed, expands wild-card sym¬ 
bols to provide a complete list of file 
names to pass to the programs, inter¬ 
prets and processes all the metachar¬ 
acters (such as &, >, <, !, {,), and ;), 
and allows you to write fairly com¬ 
plex procedures in its own structured 
language. Further, it allows you to 
save a series of personal commands 
and use them as any other command 
on Unix, 

When sending C files to the printer 
with pipes, suppose you don't want 
to type pr *.c | Ipr all the time, especial¬ 


ly after you find out that the default 
width of a pr listing is only 72 col¬ 
umns and you have a 132-column 
printer. Instead, try writing a simple 
command line with the cat com¬ 
mand, taking input from the terminal 
and directing it into a file: 

$ cat > Ip 

(pr -w132 $* | Ipr) & 

* D 

$ 

The * D (controhd) is taken to be 
the end of input by many programs 
on Unix, among them cat, mail, and 
the Shell. Now the file Ip has that 
single line you typed: it's set up per¬ 
manently to provide pr with 
132-column output if necessary, and 
the entire pipeline is put in the 
background for even faster response. 
But what's that $* and how do you 
execute this as a command? 

The explanation is rather involved. 
Any list of valid commands that can 
be entered to the Shell may be stored 
in a file and presented to the Shell for 
execution. One simple way is by 


redirection: 

$ sh < commamLIist 

. . , execution of commands. , . 

$ 

Because you're already running 
under the Shell, the effect of this is 
to start up a new Shell as a process, 
which then executes your com¬ 
mands, ends, and returns to you. In 
fact, this is the way all commands are 
executed from the Shell; the currently 
running Shell makes a fork system 
call, effectively reproducing itself, 
then waiting for the "child" Shell to 
finish. You can also use the chmod 
command described before to make 
the file of commands executable; 
after that, only the name of the file 
needs to be typed. When the Shell 
reads a command file that has been 
thus marked executable, it will ex¬ 
ecute each command in the file. So 
you would type: 

$ chmod +x command_list 
$ command_list 

, . . execution of commands . , . 

$ 



DECADES OF SERVICE 


Washington Computer Services 

97 Spring St., NewYork. NY 10012 


TO ORDER: Call our toll-free number: (800) 221-5416. In N.Y, Stateand 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 
Monday-Ffiday TELEX. 12-5606 CABLE: WASHCOMP NYK 



SEC PC-8800 


The Professional's Workstation 

We feel that this uniquely 
versatile graphics work 
station offers a most cost 
effective microcomputer 
solution. 

Please call for prices 
and a demonstration. 

NEC on NYS 0GS Contract #P-07220 


INCLUDES: 

• MBASIC-80.BG 
•WORDSTAR 
■MULTIPLAN 
•HIGH RES. (640x400) 
CAD/CAM GRAPHICS 
•MONOCHROME & RGB COLOR 
*5tt ”Jt8"[JISK DRIVES 

OPTIONAL: 

•8 Mhz 8DB6. 16 BIT 
•HARO DISK DRIVE 
•SPEECH SYNTH. ifiECOG. 
•LIGHT PEN 


Dl C A C C 1 00 not COl1fuse us with mail order dealers Wte are a lull service distributor 
rLCMoCl serving the data processing & installation needs of business & industry 
from micros to mainframes. System houses, educational institutions & govern mental agen¬ 
cies given special consideration. Leasing available. NX State agencies, municipalities, 
and schools—call us tor In tor mat ion on our Q.G.S. tarm contracts on hardware & software. 

Please can to make an appointment for demon straiten of toes extraordinary computer at our showroom 
Prices subset to change withoui notice, call ter latest prices. Prices Induce 3% cash discount M V, 
residents add sales tax CP/M® is a trademark cl Digital Research. AH sales subject to our standard 
sale conditions (available on request) Above prices do not include customization or installation 
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“BUBBUSHBP 



—Daniel R. Qbed t CEO 
MFC Peripherals Carp. 
San Diego , California 




And dust. And dirt. And heat. And 
vibration. All the elements that can 
cause a disk drive to turn sour. 

But thanks to a fresh idea from 
MPC Peripherals, Apples* can now run 
in the most demanding environments. 

With BUBDISK™ a MPC memory 
module more rugged than a disk drive. 
More versatile than a RAM 
card. 

A board that uses an 
Intel 7110 bubble. 

The 7110 gives 
BUBDISK a full megabit of 
solid-state memory. As well as three 
times the data access speed of a floppy. 
Over 1000 times the data integrity of 


tapes or disks. Plus a 10-year MTBF. 
Assuring that BUBDISK will smoothly 
work in environments where other 
types of mass storage have trouble 
operating at all. 

Because the Intel 7110 bubble is 
non-volatile, MPC’s BUBDISK retains 
its memory through power failures 
and power surges. Or when you simply 
turn the Apple off. 

And BUBDISK makes Apples 
portable as well as durable, because it 
doesn’t require battery back-up. 
Allowing Apples to operate just about 
anywhere, for any application. From 
truck stops to oil rigs. Grain elevators 
to highway maintenance. 

So remember. If reliable memory 
is going to make or break your design, 
protect it with Intel bubbles. 

Call Intel, toll-free. 

(800) 538-1876. In 
California, (800) 
672-1833. Or write 
Corporation, Lit. 
Dept. #Y-2,3065 Bowers 
MPC BUBDISK Avenue, Santa Clara, 
“Sflf California, 95051. 

an Intel 7110 bubble. _ 

delivers 
solutions 


Apple is a registered uademark csf Apple Cumpuicr Inc. BUBDiSK is a trademark uF MPC Peripherals Corp. 
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A Survey of Unix 
and C Resources 

by Walter Zintz 

Unix and C users have many sources 
they can turn to for general help and 
moral support. Much of this help is 
free or available at minimal cost—in 
most cases, you'll find that the cult-like 
history of Unix has created an atmos¬ 
phere of camaraderie rather than 
exclusivity. 

At least three Unix user groups are 
active in the United States. The oldest, 
Usenix (POB 7, El Cerrito, CA 
94530-0007, (415) 528-S649) is oriented 
toward university users; it offers a 
newsletter, conferences, and software 
distributions for source-license 
holders. Another organization, 
/usr/group (POB 8570, Stanford, CA 
94035-0221) was founded by system 
vendors, although membership is 
open to users. The group publishes a 
newsletter and an annual Unix pro¬ 
duct directory, has committees active¬ 
ly working on Unix standardization 
and licensing, holds conferences, and 
offers sponsorship to local user 
groups. Uni-Ops (POB 5182, Walnut 
Creek, CA 94596-1182, (415) 945-0448) 
began with a nucleus of newer Unix 
end users who wanted to share infor¬ 
mation. Uni-Ops holds conferences, 
tutorials and local meetings, 
coproduces a newsletter and an online 
software index/exchange, sponsors a 
Berkeley Unix SIG (special interest 
group), and maintains a mailing list of 
Unix and C users. The C Users Group 
(POB 287, Yates Center, KS 66783, (316) 
625-3554) was originally for users of a 
C language subset that runs under 
CP/M, but it now supports the general 
C community. The group has a news¬ 
letter and distributes software. Unix 
user associations are also active in 
Canada, Europe, Australia, and Japan. 

Usenix holds the largest con¬ 
ferences, which are a common meet¬ 
ing ground for everyone involved in 
Unix, although the papers presented 
are often a bit esoteric; /usr/group con¬ 
ferences offer the best exposure to 
available products. Uni-Ops slants its 
conferences toward newcomers to 
Unix who want to know how to get 
started. 

Other sources for newsletters in¬ 
clude Southwater Corporation (30 


Mowry St., Mount Carmel, CT06518, 
(203) 288-0283), which publishes World 
Unix & C, a nontechnical newsletter in 
a newspaper format. Infopro Systems 
(POB 33, East Hanover, NJ 07936, (201) 
625-2925) publishes Unique , a mixture 
of technical and product information. 
Urban Software Corporation (330 West 
42nd St., New York, NY 10036, (212) 
736-4030) publishes a somewhat eclec¬ 
tic newsletter called the Urban Software 
Newsletter 

Local user meetings are starting to 
take hold. Established, regular meet¬ 
ings are held in the Washington, DC, 
and Silicon Valley areas. For meeting 
schedules and agendas in either of 
those areas, contact Gary Donnelly 
(RLG Corp., Suite 508, 1760 Reston 
Ave., Reston, VA 22090) and Uni-Ops, 
respectively. Regular meetings are 
firming up in the Boston area, and 
several metropolitan areas in the 
Sunbelt are trying to get meetings 
started. 

On Line 

Electronic meetings using Unix's 
uucp utility are popular, too. By far the 
largest network is Usenet, in which 
systems poll each other over phone 
lines. Usenet allows intersystem mail 
at minimal cost, and Netnews as a 
bonus. To have your system formally 
admitted to Usenet, contact Stephen 
Daniel (Dept, of Computer Science, 
Room 201, North Building, Duke 
University, Durham, NC 27706, (919) 
684-3048). Many new Usenet sites 
simply find a nearby installation that 
is already on Usenet and arrange to 
poll or be polled. A system that joins 
the net this way is not known to the 
Usenet software; it appears to Usenet 
as an individual user on the parent in¬ 
stallation. I've seen Usenet addresses 
with as many as eight intermediate 
systems in them, but this delays 
messages and runs up phone bills to 
boot. Also, users on "hung-on" (poll¬ 
ing or polled) systems do not have 
direct access to Netnews. 

If you find that the polling equip¬ 
ment needed to access Usenet is 
beyond your budget, consider The C 
Line, a fledgling free service out of 
New Jersey. It's a message drop, 
bulletin board, and free software ex¬ 
change for C language users. A new 
user need merely dial up the central 


computer, log on to the system, and 
begin browsing around. The C Line 
runs on a CP/M system, but it has two 
packages of Unix-like utilities to help 
Unix users feel at home. To access the 
C line, call (201) 625-1797 (with your 
modem set anywhere horn 110 to 710 
bits per second), hit a few carriage 
returns, then follow the system's 
prompts. The C Line is available at all 
hours except from 9;00 a.m. to 8:00 
fm. on weekdays; that's when the 
system's owners are using it for their 
own work. 

Books 

The serious Unix user also needs 
detailed information in printed form. 
Bell Laboratories is a good source to 
start with. Tt offers a flock of manuals 
on various aspects of System V and 
smaller but still substantial manual 
sets for earlier versions of Unix. These 
are thorough and rigorous (but not 
easy to read), and they're now 
available to anyone, with or without 
a Unix license. Bell Labs also has 
reprinted the Bell System Technical Jour¬ 
nal special issue on Unix (July-August 
1978), a wellspring on the philosophy 
and history of Unix. In conjunction 
with Holt, Rinehart and Winston, Bell 
Labs has brought out two volumes of 
the UNIX Programmer's Manual (New 
York; Holt, Rinehart and Winston, 
1983). 

The runaway best-seller among 
books on Unix, and deservedly so, is 
A User Guide to the UNIX System by 
Rebecca Thomas and Jean Yates 
(Berkeley, CA: Osbome/McGraw-Hill, 

1982) . Its technical chapters cover the 
most used Unix commands in clear 
style suited even to computing begin¬ 
ners, the resources sections are still 
useful as an elementary guide to soft¬ 
ware and services available, and the 
appendix has the complete official 
description of version 7 Unix as re¬ 
leased by Bell Labs. Now, though, 
several newly published books are 
making strong bids for space on your 
bookshelf. Introducing the UNIX System 
by Henry Me Gil ton and Rachel 
Morgan (New York: McGraw-Hill, 

1983) has an ocean of information on 
what to do at a terminal or console. 
The UNIX System by Steve Bourne 
(Reading, MA: Addison-Wesley, 1983) 
is good on theory as well as practice. 
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and strong on the Bourne shell, Unix 
Primer Plus by Mitchell Waite, Donald 
Martin, and Steve Prata {Indianapolis, 
IN: Howard W. Sams and Co„ 1983) 
will emphasize Berkeley Unix and he 
strong on logically organized reference 
tables and illustrative graphics. 

There are worthwhile new books on 
C programming, too. Beginners, 
though probably not raw beginners, 
should consult Learning to Program in 
C by Thomas Plum (Cardiff, NJ: Plum 
Hall; 1983), which is rather complete 
for an introductory book and is not 
Unix-dependent. Plum also wrote C 
Programming Standards and Guidelines 
(Cardiff, NJ: Plum Hall, 1982), The C 
Primer by Les Hancock and Morris 
Krieger (New York: McGraw-Hill, 
1982) is a good introduction to the 
language. People with some C ex¬ 
perience can have fun while advanc¬ 
ing their skills with The C Puzzle Bortfr 
by Alan R, Feuer (Englewood Cliffs, 
NJ: Prentice-Hall, 1983), which is ex¬ 
actly what its name suggests. We 
mustn't overlook the standard refer¬ 
ence w r ork The C Programming Language 
by Brian Kernighan and Dennis Rit¬ 
chie (Englewood Cliffs, NJ: Prentice- 
Hall, 1978} and C Notes by C. T. Zahn 
(New York: Yourdon Press, 1979). 

With Unix's blooming popularity of 
late, your computer store or technical 
book shop may have the manuals and 
books you want. If not, three mail¬ 
order book servies specialize in Unix 
and C. All three have lists of the books 
and manuals they offer and their 
prices. Cucumber Bookshop Inc,, 
(5611 Kraft Dr„ Rockville, MD 20852, 
(301) 881-2722) is the oldest. The Unix 
Bookstore (47 Potomac Street, San 
Francisco, CA 94117, (415) 621-6415) is 
run by a veteran Unix and C instruc¬ 
tor. South water Corp. (30 Mo wry St., 
Mount Carmel, CT 06518, (203) 
288-0283) also carries general program¬ 
ming books. 

Courses 

A flood of tutorial sources has 
emeTged in the last year or so. Some 
organizations offer courses at your site, 
others schedule classes in major cities 
around the country, still others hold 
all their training at their own offices. 
Many have hands-on training, with 
one to three students per terminal, 
others teach through lectures and 


audiovisual materials. 

Of the many tutorial firms these 
days, I can list only the most active 
ones. California firms include the 
Center for Advanced Professional Edu¬ 
cation Inc, (11928 North Earlham, 
Orange, CA 92669, (714) 633-9280), In¬ 
ternational Technical Seminars (47 
Potomac St., San Francisco, CA 94117, 
(415) 621-6415}, and The Wollongong 
Group (1135A San Antonio Rd., Palo 
Alto, CA 94303, (415) 962-9224). 

In the Midwest, contact Uniq Com¬ 
puter Corp, (28 South Water St., 
Batavia, !L 60510, (312) 879-1566), the 
Computer Technology Group, (Tele- 
media Inc., 310 South Michigan Ave., 
Chicago TL 60604, (312) 987-4000), Unir 
Corp. (Suite 106, 5987 East 71st St., In¬ 
dianapolis, IN 46220, (317) 842-7014), 
and, in Canada, Human Computing 
Resources Corp. (Suite 401, 10 Saint 
Mary St., Toronto, Ontario M4Y 1P9, 
Canada, (416) 9224937). 

On the East Coast, you can try RLG 
Corp. (Suite 508, 1760 Reston Ave., 
Reston, VA 22090, (703) 471-6860), 
Plum Hall Tnc. (1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770), Structured 
Methods Inc. (7 West 18th St., New 
York, NY 10011, (212) 741-7720), DJR As¬ 
sociates Inc. (303 South Broadway, Tar¬ 
ry town, NY 10591, (914) 631-6766), 
Training Services Group (Bunker 
Ramo Information Systems, Trumbull 
Industrial Park, Trumbull, CT 06609, 
(203) 386-2600), and the Institute for 
Advanced Professional Studies (55 
Wheeler St., Cambridge, MA 02138, 
(617) 497-2075). 

In the computer age it's practical to 
teach Unix and C without face-to-face 
meetings, and two organizations have 
software to do just that. User Training 
Corp. (POB 970, Soquel, CA 95073), 
(408) 354-6433) uses audio cassettes 
and a black box the firm manufactures 
to let you listen through earphones to 
an instructor's explanations while you 
watch an example displayed on your 
terminal screen. Uni-Ops (mentioned 
earlier) offers computer-managed- 
instruction interactive tutorials that can 
be run on any Unix system. 


Walter Zintz is affiliated with Uni-Ops (POB 
5182, Walnut Creek , CA 94596). 


The dollar sign in $* is the Shell's 
notation for a parameter whose value 
you may change. If a digit followed 
the dollar sign, then the argument 
corresponding to that number is 
substituted ($0 would represent the 
command file name itself). The $* 
simply means to expand all 
arguments following the command 
file name and substitute them for the 
$* 

In the case of our new command 
Ip above, now you need only type Ip 
*.e to have all your C source files 
printed and nicely paged in the 
background. Even better than this is 
the programming language built into 
the Shell. Here's a quick example: 

rm /tmp/eprinter 
for I in *.e 
do 

cc $i 2>$i .err 

cb Si | pr > > /tmp/cprinter 

pr $i.err >> /tmp/cprinter 
done 

Ipr /tmp/cprinter 
rm /tmp/cprinter 

First, any temporary file with the 
given name (in this case, /tmp/cprinter) 
is removed. Then the program loops 
through each occurrence of a C source 
file by replacing the $i with the pro¬ 
per name, compiles it (sending the 
error output to a similarly named file; 
e.g., test .C would have an error file; 
test.c.err), runs the C beautifier (cb) 
program (which indents structures 
and loops), sends the result through 
pr to be paged and dated, and ap¬ 
pends this to the temporary file. 
Then the error file is paged and ap¬ 
pended. When all C files have been 
through this procedure, the tem¬ 
porary file is printed and removed. 

Why go through all this? If the C 
compiler sees a list of files, it assumes 
they are all to be compiled and load¬ 
ed together, and this is not always the 
case. And if all the output was not 
directed to the temporary file, we 
might have had 45 or so separate 
printouts from all the source and 
error files. This type of short program 
doesn't even have to be saved in a 
file; it could be typed directly into the 
Shell and interpreted on the spot. 
And much more elaborate programs 
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ANNOUNCING 

UNIX™ 

one! 

MS-DOS 

SOFTWARE 

UNIX III FOR APPLE USA: 

Full Bell lobs System III implemen¬ 
tation with UNISOFT enhance¬ 
ments. $495-$1495 

EMACS: 

Reclaimed Gosling version, for 
UNIX and VMS. Full screen, multi- 
window, extensible editing system 
with built-in COMPILED MUSP. 

From $395 

LEX: 

Finest UJORD PROCESSOR avail¬ 
able under UNIX or MS-DOS (and 
all DEC operating systems.) Full 
screen editing and interactive 
formatting. Built-in spelling, calcu¬ 
lator, and mass mailing. 

From $500 

TH€ MENU SYSTEM: 

Build menus INTCRACTIVEIV for 
any application. Multiple windows. 
System commands can be issued at 
any time. From $495 

PHACT ISAM: 

Multikey isam file system, handles 
VARIRBIE length records. The rou¬ 
tines can be included in any C 
program. Runs on MS-DOS tool 

From $250 

RD8: 

More thon 40 relational data base 
TOOLS for UNIX. From $495 

MIMIX: 

CP/M EMULATOR. Migrate your pro¬ 
grams to UNIX Runs CP/M object 
code. Hardware assist optionally 
available. From $495 

UNICALC: 

SPREADSHEET, with mathematical, 
trig, conditional functions. $175 

AND FOR MS-DOS 
C Compiler $395 

Software Tools $200 

PHACT ISAM $250 

YOUR UNIX SOFTWARE SOURCE 
UNIPRESS SOFTWARE, INC. 

1164 Raritan Avenue 
Highland Pork, NJ 08904 

Orders: 800-222-0550 
Technical: 201-985-8000 
Visa and Master Charge Accepted 

UNIX is a trademark of Bell toborotow 


are possible* 

Development Tools 
and Languages 

The most important aspect of soft¬ 
ware development is whether the 
tools needed for development are 
available, Unix not only has a full set 
of interpreters and compilers for 
various languages, but also includes 
programs that can be invaluable in 
creating your own language proces¬ 
sors. 

A typical Unix system will come 
with a C compiler (cc), assembler 
(as), syntax and portability checker 
(lint), a loader (Id) for the processor 
the system runs on, an interpreter for 
a BASIC-like language (bs), and the 
C beautifier (cb) mentioned before. A 
set of programs, together called 
SCCS (Source Code Control Sys¬ 
tem), allows all changes made to 
source files to be stored, so that a 
previous level of revision can be 
reconstructed at any time—a life- 
saver for people who tend to lose 
track of their latest changes* A 
sophisticated file comparator (diff) 
shows the exact differences between 
two text files and, optionally, can tell 
the text editing program how to con¬ 
vert one to the other, A full FOR¬ 
TRAN 77 compiler (f77) and a struc¬ 
tured Ratfor-to-FORTRAN filter 
(ratfor) are included, as are numerous 
programs used to plot graphical out¬ 
put on a variety of devices. You also 
get a general-purpose macro pro¬ 
cessor (M4), a SNOBOL interpreter 
(sno), a program that will let you 
generate programs to perform lexical 
analysis (lex), a string-processing 
language (awk), and a compiler 
generator (yacc), not to mention the 
typesetting program (troff) and its 
word-processing companion (nraff). 

You can expect aU of the above with 
standard Unix, Also available are 
cross-compilers for almost every type 
of microprocessor available, COBOL 
compilers, FORTH interpreters, 
various versions of Pascal and Ada, 
translators from several languages to 
C, and LISP. Each month I receive 
dozens of press releases about new 
software products for Unix systems, 
such as full-screen editors, word-pro- 
cessing packages, applications pro¬ 


grams, and even a few CP/M emula¬ 
tors. Almost everything you could 
ever need to develop and use soft¬ 
ware on Unix is on the market; you 
just have to find it. 

Communications 

Unix was invented at Bell 
Laboratories, so it's not surprising 
that the system makes it easy for you 
to use the telephone network for 
computer-to-computer communica¬ 
tions. Interpersonal communication 
is natural and uncomplicated on 
Unix, The command most people 
first discover is the impromptu write 
facility, which lets you exchange 
messages with another person cur¬ 
rently logged into the system. Each 
of you can write a message, then wait 
for the other's answer; in this way, a 
slow conversation can take place. 

If the party you wish to reach is not 
logged on, the write command will tell 
you so. In this case you can send elec¬ 
tronic mail with the mail command 
and the recipient will be notified of 
its existence when he or she next logs 
on. Mail is postmarked with the date 
and time sent and who sent it* You 
can type outgoing mail directly from 
the terminal or use an editor and text 
formatter to make it a bit fancier. Mail 
can even be forwarded to other 
people, and you can send the same 
item to several people at once* The 
mail facility proves to be quite useful 
in an organizational setting because 
people can log on at any time and 
send a message they know will be 
received eventually. Mail to yourself 
is equally useful as a reminder, and 
all incoming mail can be saved for 
future use. 

Mail can also be sent to remote 
systems semi-automatically. If your 
Unix system is capable of dialing the 
phone by an automatic calling unit or 
intelligent modem, it may already 
have been set up to use the uucp 
facility to access other Unix systems. 
The name uucp is an acronym for 
"Unix-to-Unix copy"; essentially it 
uses an error-checking protocol to 
allow files to be transferred between 
machines. The important thing about 
uucp is that, once set up, it is easy to 
operate. You need only specify the 
publicly known name of the reci- 
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IS THIS LEVEL OF RELIABILITY 
REALLY NECESSARY? 


ACCUTRACK 



If you've ever lost data due to a 
faulty disk, you know how impor¬ 
tant reliability can be. 

That's why Accutraek disks are 
critically certified at 2-3 times the 
error threshold of your system. 

Why they're precision fabricated for 
higher signal quality, longer life and 
less head wear. And why we take 
such extra steps as testing single¬ 
density mini disks at double-density 
levels. So you don't have to worry 
about the reliability of your media. 


Accutraek disks. OEMs have 
specified them for years. You can 
trust them for your data. Call toll- 
free (800225-8715] for your nearest 
dealer. 


I ACCUTRACK 

l£J Dennison KYBE Corporation 


82 Calvary Street, Waltham, Mass. 02254 
Tel. (617)899-0012; Telex 94-0179 
Outside Mass, call toll free (800)2256715 
Offices & representatives worldwide 
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Dealers: Give your customers a 
choice— Accutrack’s OEM perform¬ 
ance as well as your heavily adver¬ 
tised brand. We have the industry's 
only complete line of disks, cas¬ 
settes and mag cards, including 
virtually all special formats. 

If you want a quality line, small 
minimums, the ability to mix 
and match, private labeling, 
fast delivery and great price, call 
today. Find out how responsive a 
media supplier can be. 



pient's machine and his or her user 
name, as in infoproldave or decvax!aps. 
Then instead of sending to Ann by 
typing mail ann, you can just type mail 
harpoiann if harpo is the name of Arm's 
machine, and this will automatically 
send the remote mail via uucp. If your 
computer is part of the informal uucp- 
net, you can specify a series of 
machine names through which the 
messages will be passed until the 
final destination is reached, as in dec- 
vax!harpo!floyd!infopro!dave. The advan¬ 
tage of this is that each machine in 
the chain only has to make a local or 
short-distance call, saving ultimately 
in telephone charges. Other similar 
networks exist, and in some the 
message will be automatically passed 
by the shortest available route. 
Regular program, text, and data files 
can also be sent and received using 
uucp, which is set up to dial in the 
middle of the night when phone 
rates are cheapest. 

Transfer of data can also be in¬ 
itiated manually with the cu (call 
Unix) command. This lets you sim¬ 
ply specify a phone number to be 
dialed, after which you can log onto 
the other machine, run programs, 
and send files back and forth. The 
combination of all these facilities 
allows Unix users all over the coun¬ 
try to interact almost as if they were 
on one large machine. In addition, a 
few electronic news services enable 
people to conduct ongoing discus¬ 
sions, announce products, and 
spread rumors, 

Unix Compared to 
Other Operating Systems 

It's hard for some diehard buffs to 
remember that Unix isn't the only op¬ 
erating system around and that it 
still lacks a few important features. 

Most inconvenient for business 
users is the lack of either file or record 
locking at the user program level. 
These facilities would allow several 
users to access the same database at 
once without fear that information 
would be inaccurate, as it can be 
when several different people write 
the same record simultaneously. 
While several commercially available 
database systems (such as MDBS III, 
Informix, and Mistress) handle this 


problem internally, Unix software 
designers are hampered without a 
standard set of system calls to de¬ 
pend on. 

Real-time facilities that could guar¬ 
antee a maximum known response 
time for selected programs would 
benefit not only laboratory research¬ 
ers (for whom such facilities are ab¬ 
solutely essential) but also would 
allow acceptance of Unix in other 
markets where speed is necessary. A 
simple order-entry program can be 
brought to its knees by an nroff pro¬ 
gram run at the wrong moment 
when the system as a whole is not 
carefully tuned and monitored. 

Each time a person logs onto Unix 
a new process is created. When at¬ 
tempting to put large numbers of 
users on a single computer system 
simultaneously, Unix system ad¬ 
ministrators find that the large 
number of processes thus created is 
itself a drain on the system. Unix 
spends a good deal of time in switch¬ 
ing context between processes; so the 
net result of too many processes is a 
system that spends most of its time 
doing no productive work. This 
prevents Unix from replacing other 
operating systems in traditional data 
centers where one mainframe com¬ 
puter might serve hundreds of ter¬ 
minals. While it is likely that net¬ 
works of small Unix-based worksta¬ 
tions will tend to make such tradi¬ 
tional configurations obsolete, certain 
applications may be restricted from 
using Unix for this reason. 

Virtual memory is not yet sup¬ 
ported, even on machine configura¬ 
tions where this is possible. While 
this feature and record/file locking 
are expected to be added in future 
Bell releases of Unix, it has so far re¬ 
mained the province of the Univer¬ 
sity of California at Berkeley to sup¬ 
port virtual memory with its release 
of Unix, known as 4.2 BSD. However, 
this version is not widely available on 
the commercial market. 

It was once commonly accepted 
that a Unix guru had to be on call at 
all times to reconstruct the file system 
after the almost inevitable system 
failure. This is no longer true; utilities 
exist on Unix to fix the file system 
automatically after a crash, and 


crashes themselves are less frequent 
on newer releases due to improved 
ordering of disk writes and other fac¬ 
tors. Nevertheless, while on many 
competing commercial systems all 
running programs will resume 
without error after a crash, that sort 
of improvement is not expected soon 
on Unix. 

As previously mentioned, security 
of individual files tends to be left to 
the users themselves or the system 
administrator. While an almost 
foolproof data-encryption algorithm 
used on Unix for passwords may be 
invoked by users to encode any file 
they wish, several known methods 
can be used to compromise both user 
passwords and the super-user 
password. The result of this com¬ 
promise could be destruction of im¬ 
portant data files and the possible 
dilution of the encryption algorithm. 
Therefore, we advise would-be 
keepers of sensitive information to 
administer Unix with care. 

System resources, in terms of ex¬ 
clusive use of physical devices and 
processor and memory facilities, are 
not adequately protected. This means 
that a naive user's first C program 
could crash the system. Also, if a pro¬ 
gram needs a tape drive and it is not 
available, the program will simply fail 
rather than wait for the tape. 

However, these failings must be 
weighed against some more facts: 
First, Unix uses much less memory 
than other large operating systems, 
needing 64K to 160K bytes of main 
memory for the executable kernel. 
Large systems may require a 
megabyte of memory to run, or even 
more. Of greater importance is the 
size of the source code. Written in a 
high-level language, Unix is 
manageable by one person, while 
assembly-language operating sys¬ 
tems tend to need teams of program¬ 
mers just to install the fixes issued 
each month by the supplier. 

The one-time cost of Unix, to an 
end user, is measured in the hun¬ 
dreds of dollars; compare this to the 
multiple thousands required per 
month to license and maintain a 
mainframe operating system. In fact, 
the cost of Unix in binary form ap¬ 
proaches that of a single-user CP/M 
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THE NEW CANON 
MICROCOMPUTER. 

Its graphic system makes brilliant 
color more affordable. 
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S-100 STATIC MEMORY 
BREAKTHROUGH 
i ~~i 

Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 

Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in. 
socketed, tested and Insured with one of 
the industry's best warranties. 

Superior Design & Quality. 

Memory Merchant’s boards are 
created by a designer, well known for his 
proven ability In advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility, 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 

No Risk Trial, 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 

* DUAL8/16 BITCPU BOARD 

* 128K8/16 BIT STATIC RAM 

* 256K 8/16 BIT DYNAMIC RAM 


I ■ 1 



4BK PARTIALLY POPULATED $519, 
32K PARTIALLY POPULATED $409. 

t - ~ „ - J 

64K RAM, MODEL MM65K16S 

• 64K X 8-bit 

• Speed in excess of 6 MHz 

• Uses 150ns 16K (2K x 8) static RAMS 

• Ultra-low power (435 Ma. max. — 
loaded with 64K) 

• Bank Select and Extended Addressing 

• A 2K window which can be placed 
anywhere in the 64K memory map 

• Four independently addressable 16K 
blocks organized as: 

— Two Independent 32K banks or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 
in MP/M 1 (option) 

• Each 32K bank responds 
independently to phantom 

• 2716 (5V) EPROMS may replace any or 
all of the RAM 

• Field-proven operation in CROMEMCO 
CROMIX* * and CDOST 

• Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Aitair 
and many others. 

OEM and DEALER Inquiries invited. 

i i 


/#i JHlamory™ 
mm merchant 

14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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FULL TWO-YEAR 
WARRANTY. 
i ‘ — l 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 



16K RAM, Model 
MM16K14 


16KX8 Bit 16K STATIC RAM *169. 

Bank Select St Extended Addressing 
Four independently addressable 4K 
blocks 

One 4K segment equipped with IK 
windows 

Uses field-proven 2114 (1 Kx 4) RAMS 
Low Power {less than 1.2 Amps) 

Runs on any S-100 8080, 4 MHz Z-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice 

*Cromix and COOS are Irademarks of CROMEMCO 
1 MP/M is a trademark of Digital Research 



























license! 

Unix is portable, requiring from 1 
to 12 months for a experienced 
systems programmer to move it to a 
different hardware configuration. 

Comparing Unix to even smaller 
systems like CP/M is pointless 
because no single-user, single-tasking 
system is comparable to Unix on a 
features basis. However, important 
market considerations abound, 
which will be taken up in part 3 of 
this series. 

Moving On 

The features I've described explain 
why an expanding segment of the 
computer industry feels that Unix 
has reached its goal of being a pleas¬ 
ant environment in which to write 
and use programs. 

Next month. Ill discuss what ap¬ 
plications programs are available 
under Unix and some specific ways 
you can create a personalized en¬ 
vironment on Unix. The last article 
of this three-part series will address 
Unix implementations on several dif¬ 
ferent microprocessors and look at 
Unix in the marketplace of the 
future—where AT&T is likely to go 
with it, how it will stack up against 
other operating systems, and what 
your first Unix-based computer is 
likely to be.* 
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THE PRICE UJAR 


In every battle, we came upthe victors. Notonly in price, 
but in service and support as well. 


Call to order: I-800-2STO9I7 

(in NJ 609-424-4700) 

We cony: fffifSJlWIS 


Intertec Data Systems 
Corvus Concept 
Corvus Hard Disk 
C. Itoh Printers 
Victor 9000 


i 

TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, NJ 08003 
609-424-4700 
215-629-1289 


LET mm WORK FOR YOU 



GINA Sells Systems 

GINAisaninteractive 
point-of-purchase 
sales aide which 
acquaints custom- \A 

ers with computer ji 

basics and helps \ 

define their needs. \ 

GINAs friendly L_ 

format gives your 
customers confidence in 
using a computer. 

GINA Saves Time 
And Money 

While GINA enter- 
tains and informs C 
your customers, ^-7, 

your staff is free 
to close sales. 'iM 

Since GINA pre¬ 
qualifies custom¬ 
ers, less time is 
spent on each sale. 


GINA Gives You a Choice 

GINA recommends 
generic systems. 

If you choose 
GINA+, you can 
promote specific 
brand-name 
systems. 

For more informa¬ 
tion about how GINA 
can help Increase your 
profits and productivity, call 

(415) 697-3861 


SYSTEM 

VISION 

CORPORATION 

199 California Dr. 
Suite 207 
Mi librae, CA 94030 
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We hereby certify that your purchase from Discount Software represents 
the lowest price sold anywhere. If you find a lower price on what you 
purchased within 30 days, send the ad and we’ll refund the difference. 


Disco tint Price 


CP/M 


ARTIFICIAL INTELLIGENCE 


Medical (PAS-3). 

..$849 

Dental (PAS-3)... 

ASHTON-TATE 

..$849 

$47? dBASE II... 

“ * * call for price 



dBASE Users Guide. 

Friday ..... 

Financial Planner. 

Bottom Line Strategist. 

ASYST DESIGN/FRONTIER 

Prof Time Accounting. 

General Subroutine. 

Application Utilities.. 

DIGITAL RESEARCH 
CP/M 2.2 

Intel MDS. 


. ,$29 
$265 
. $595 
$349 


$549 

$269 

.$439 


. $135 


$149 


North star 


SICQ TRS^BO Model 
v IJ3 (P&T) 


Micropolis. 


.$175 


$98 


C Basic-2 


Display Manager . 
Access Manager 


$319 

$239 


$449 


PL/1-80 


BT-80 
MAC . 
RMAC 
Sid.. . 


$179 
. .$85 
$179 
. $65 


$90 


Z-Sid 


DeSpool. 

CB-80. 

Link-80. 

FOX & GELLER 

Guickscreen, . . , 
Quickcode. 


$49 
$459 
. $90 


$135 

$265 


$65 


DUtil 


D Graph .. 

MICRO DATA BASE SYSTEMS 

Knowledge Man . 

HDBS... 

MDBS. 

DRSorQRS or RTL. 

MDBS PKG.. 

MICROPRO 


$265 


$429 

$595 

$1099 

$319 

$1999 


$279 WordStar 
$179 Mail Merge 


WordStar/Maiimerge 
WS/MM/Spell Star . 


. $399 
. $549 


$199 SpellStar 


DataStar. 

InfoStar. 

ReportStar... 
Wordmaster 
Supersort I . . 

Calc Star. 

MICROSOFT 


$249 
$349 
$254 
$119 
.$199 
, $129 


$249 Basic-80 
$329 Basic Compiler 
$349 Fortran-80 
$549 Cobol-80 


Multiplan . 

. . $219 

M-Sort. 

.$175 

$159 Macro-80 

MuSimp/MuMath. 

...$224 

MuLisp-80. 

.. $174 

ORGANIC SOFTWARE 


Textwriter III. 

$111 

Datebook 11 ____ 

. ..$269 

Milestone. 

....$269 

OSBORNE (McGraw/Hili) 


G/L, or AR & AP, or PAY. 

.$59 

All 3.. 

$129 

All 3 + CBASIC-2. 

. $199 

Enhanced Osborne. 

...$299 

PEACHTREE 


G/1, A/R, A/R PAY, INV 


(each). 

. . ..$399 

P8 Version. 

Add $234 

Peachcalc.. ... 

..$249 

Peachpack (G/L, A/R, A/P) .. 

. ...$349 

STAR COMPUTER SYSTEMS 


G/L. A/R, A/P, Pay (each).... 

$349 

All 4. 

$1129 

Legal or Property Mgt. 

. $849 

STRUCTURED SYSTEMS 


Business Packages (call) 


SORCIM 


$179 SuperCaic 1 

SuperCaic 11. 

. .,$265 

Act. 

..$157 

SUPERSOFT 


Ada. 

..$270 

Diagnostic II. 

.$89 

Disk Doctor . 

.$89 

Forth (8080 or z80). 

. . .$149 

Fortran. 

. ...$319 

Ratfor. 

.$79 

C Compiler. 

.. $225 

Scratch Pad. 

. . . .$266 

StatsGraph. 

....$174 


Analiza II. 

Disk Edit. 

Term II.,.. 

Utilities I or M. 

SOFTWARE DIMENSIONS/ 
ACCOUNTING PLUS 

1 Module . 

4 Modules. 

All 8.. 

UNICORN 

Mince or Scribble (each) 

Both. 

The Final Word . 
WHITESMITHS 
"C" Compiler , .. 

Pascal (incl'C'), 

"PASCAL 
Pascal/MT+ Pkg 

Compiler. 

SP Prog . 

PascalZ . 

Pascal/UCSD 4 0 
DATA BASE 
dBASE II 
Friday!. 

F MS-80. 


.Call 47 
.$2€ 


FMS-80-1 .. 

Condor I & ill 
Selector .... 

Superfile. ... 

WORD PROCESSING" 
Perfect Writer 
WordSearch 
SpeilGuard. 

Peachtext.. 

Spell Binder. 

Select. .. 

The Word 


$145 TheWordP!us 


Palantier-1 (WP1. 

....$38l 

"COMMUNICATIONS" 

Ascom. 

$14§ 

BSTAM or BSTMS. 

. . . $14| 

$139 Crosstalk 

$09 Move-it 



OTHER GOODIES 

Micro Plan. 

Plan 80. 

Target PiannerCalc. 

Target Financial Modeling 

Target Task.. 

MicroStat. 

Vedit ... 

MiniModel. 

StatPak. 

Micro B+ ... 
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These remarkable savings represent only half the story of Discount 
Software. The other half is our reputation for prompt, courteous, and inform 
ative service. We are always available, always ready to help. 


PEACHTREE 

G/L. A/R, A/P. PAY. (each) 

Peach Pack P40. 

ACCOUNTING PLUS 

G/L. AR, AR INV, (each)_ 

OTHER GOODIES” 

Dow Jones. 

Incredible Jack ............ 

Super-Text II ... 

Data Factory ........... 

Mini Factory. ... 

DB Master... 

Versaform VS1. 


String/80 ... 

String/80 (source)....... 

ISIS CP/M Utility. 

Lynx... 

Supervyz . 

ATI Power (tutorial) ...... 

Mathe Magic _ ....... 

CIS Cobol. 

Forms II ... 

Basic.. 

Zip MBasic, CBasic (each) 


Pascal (MSDOS) . . 
Fortran (MSDOS) . . 

X" (MSDOS). 

OTHER GOODIES 

SuperCalc II. 

VisiCafc.. 

Vi si plot/trend. 

Visidex. 

Easyfiler. 

Mathemagic. 

dBase II. 

Friday!. ... 

Statpak.. 

Optimizer. 

Desktop Plan ...... 


. $265 
.. $219 
. ..$259 
. $219 
...$359 
. ...$95 
Call 4?? 
. $265 
...$449 
. . $174 
. .$259 
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(See CP/M Ashton-Tate) 
BRODERBUND 
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INFO UNLIMITED 

EasyWriter (Prof). 
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Cobol... 
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Spellguard.$189 
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BSTAM or BSTMS.$149 
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*New formats added weekly. Call for 
information. 
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What Is a Software Tool? 

Develop your own problem-solving programming tools. 

by Rebecca Thomas 


The dictionary describes a tool as anything employed 
in performing an operation. A software tool is a program 
that is used to perform the operation of solving a 
data-processing problem. But this definition is too 
general for the purposes of this article because most 
commercial software packages would be considered soft¬ 
ware tools by this definition. 

The type of software tools I'll describe here are pro¬ 
grams that specifically aid the programmer in the 
development of other programs. These programs are 
designed to work well together. 

Large programs such as operating systems and 
language compilers are technically software tools. In par¬ 
ticular, the most important software tool is a good struc¬ 
tured programming language. Fll describe how to use 
the Unix system and C programming language to 
develop software tools. 

The Unix Environment and Productivity 

The C programming language, the Unix operating 
system, and the numerous utility programs (software 
tools) together provide a very productive programming 
environment. These elements constitute the Unix 
development system, which promotes productivity by 
providing a friendly environment and quality tools for 
sophisticated software problem solving. The Unix system 
is one, and perhaps the only, operating system that ac¬ 
tually assists in solving problems rather than presenting 
itself as a problem to overcome. 


© 1983 Yates Ventures. Excerpted from a forthcoming book A Program¬ 
mer's Guide to the Unix System by Jean Yates, Lawrence Rogers, and 
Rebecca Thomas to be published by AddrsorvW^sJey 


Build Tools and Use Them 

The most widely used Unix tools are the programs for 
manipulation of text. Line and screen-oriented editors 
create and change text, a stream editor and other utilities 
transform text, several programs analyze text files 
statistically, and powerful formatting programs produce 
high-quality hard copy suitable for publication. 

Your first step in understanding and using software 
tools is to master the rich set of tools that comes with 
the Unix system. Then don't hesitate to build new tools 
as your skill increases to help with your daily program¬ 
ming tasks. It is often tempting to use unskilled labor 
{yourself included in this context) to manually perform 
a task instead of stopping to build a tool that automatical¬ 
ly performs the same task. If a tool of some general utility 
can be built, this tool then becomes a useful addition 
to your ever-growing software toolbox. 

The Unix Shell 

A brief discussion of the Unix shell should make dear 
how this command interpreter can be used to 
manipulate the software tool utilities. The Unix shell is 
actually a program itself that interprets user commands, 
calls programs into memory, and executes them one at 
a time or in series. 

The Unix shell can be employed interactively as a com¬ 
mand language to provide an efficient interface to the 
facilities of the operating system. In addition, it can be 
used in a "batch mode" to execute files of commands. 
In the latter context, the shell functions as a program¬ 
ming language that provides control-flow primitives (in¬ 
cluding while-do, if-then-else, for-do, and a case statement), 
string-valued variables, and parameter passing from the 
command line, IT1 restrict my discussion to the interac¬ 
tive command language of this powerful command in- 
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terpreter. In some cases the algorithms proposed for a 
C language software tool can be tested by using the shell 
to execute a file of Unix commands to simulate the 
behavior of the algorithms. After debugging, you can 
code the algorithms in C. 

The Unix software tools have a common invocation 
structure, which is based on how the shell invokes and 
executes programs. Simple shell commands are written 
as a series of "words" separated by white space (blanks 
or tabs): 

(command name) (flags or options) (arguments) 

These are three basic command-line elements for invok¬ 
ing a software tool. The command name is always re¬ 
quired and represents the name of an executable binary 
program or perhaps a file of shell commands. The flags 
or options are specified next and generally cause some 
modifying action of the basic command. Usually the 
absence of an option indicates that the default action for 
the command is desired. Not all commands take modi¬ 
fying options. Finally, arguments might be required on 
the command line to specify, say, the identity of input 
or output files or devices, 

Simple Unix commands such as date (print date and 
time) and who (who is currently logged on the system) 
require only that you type their name followed by a car¬ 
riage return: 


$ date 
$ who 

(Note: I will use $ as the shell command prompt for the 
Unix system.) Other command lines call utilities that can 
take options, such as du (summarize disk usage). Is (list 
contents of directory), ps (process status), and stty (set 
terminal options). For example, some command lines 
and their options are 


$ du -s 
$ Is -Id 
$ ps -alx 
$ ps -I 

$ stty erase '*h' 


(summary option) 

(long listing as directory) 

(long listing of all processes) 

(long listing of owners' processes) 
(set erase character to backspace) 


Finally consider the following commands, which may 
require specification of file arguments: cat (catenate and 
display file), cp (file copy), mv (move or rename files), 
rm (remove file), and wc (word count). With file 
arguments, simple command lines are 


Design Tools as Filters 

I'll design a filter program as the first example of a soft¬ 
ware tool. In a filter program, the input data comes from 
the standard input file (the keyboard, by default) and 
output data is directed to the standard output file (ter¬ 
minal screen, by default). The filter program performs 
some suitable transformation of the data passing 
through. In this way, the output of any one utility pro¬ 
gram may become the input to a different program. The 
Unix shell will establish the necessary connection (data 
paths, or pipeline) between the programs. In fact, the 
utility program may never be aware of where its data is 
actually coming from or going to. Rather, the tool con¬ 
siders the input and output (I/O) to be associated with 
the standard I/O files. 

You can see the command line for accomplishing the 
task and an example of some actual results in this sam¬ 
ple display of a terminal screen: 


$ who 

root 

ttyOO 

Mar 29 10:30 

avante 

ttyh5 

Mar 29 10:03 

vance 

ttyhc 

Mar 29 10:39 

avante 

ttyi3 

Mar 29 10:27 

becca 

ttyi4 

Mar 29 11:01 

consult 

ttyi9 

Mar 29 11:08 

$ who | sort 

avante 

ttyhS 

Mar 29 10:03 

avante 

ttyi3 

Mar 29 10:27 

becca 

ttyi4 

Mar 29 11:01 

consult 

ttyi 

Mar 29 11:08 

root 

ttyOO 

Mar 29 10:30 

vance 

ttyhc 

Mar 29 10:39 


$ 

The first example, with just the who command, has the 
output sorted according to the second field (terminal 
designation). By using the sort command, you can have 
the second example reorder the file by the first field (the 
log-in name). 

This use of filter tools necessitates restriction of pro¬ 
gram output to a bare minimum. For example, the who 
command produces one line of output for each user 
logged in to the Unix system. Thus, to obtain just the 
number of users, pass the output of who into the input 
of wc, the word count program employing the option to 
just count lines of input: 


$ cat filel file2 

$ cp srcfile destfile 

$ mv oldname newname 

$ wc -I textfile 
$ rm -I oldfile 


(display contents of filel fol¬ 
lowed by that of file2) 

(copy contents of srcfile to 
destfile) 

(rename file oldname to 
newname) 

(count lines in textfile) 
(interactively delete oldfile 
with query) 


$ who | wc -I 

6 

$ 

If the who command output included a header contain¬ 
ing the date and time, column headings, etc., more in¬ 
formation would be at hand. However, then the number 
of output lines would no longer directly reflect the 
number of users. Instead it is best to use other utilities 
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such as date to obtain additional information in¬ 
dependently of the who program. 

A Software Tool Performs One Job Well 

You should design each software tool to perform a 
specific task as well as possible. If a different task is to 
be performed then a different tool (program) should be 
developed. This approach helps to avoid the messy 
"'Band-Aid" program, which may be the result of adding 
too many new features to an existing software tool. For 
example, the Unix C compiler doesn't have any output 
listing. Instead, you would use other programs (tools) 
to generate symbol tables, etc. 

It may not always be obvious how to best interpret the 
"one-task-well" guideline. For instance, programmers fre¬ 
quently require a source-code listing containing a line 
number at the beginning of each line. Here, the ques¬ 
tion might be raised, should another option be added 
to an existing tool such as cat to produce line number¬ 
ing or should a dedicated line-numbering filter be 
developed? The best answer may depend in part on the 
tools that already exist and the best method of incor¬ 
porating the line-numbering utility into the system. 

Design for Early Testing 

Design the software tool, no matter how complicated, 
so that some or all of it can be tested early in the design 


cycle. It would be advantageous if this first testing phase 
could begin within a few weeks of starting a project. In 
this way, you will spot algorithms that do not work as 
expected early so that they can be changed or even 
discarded. It is often prudent to discard awkward code 
and start over with a fresh approach based on the design 
experience to date. 

Coding Guidelines 

The tool program should be broken down into 
modules of code, which help simplify a program 
development task by controlling its complexity. Some 
coding guidelines are as follows: 

•Use the logical control structures that the C language 
provides instead of the goto statement. 

•A function should be moderate in size (say, less than 
100 lines long and preferably smaller). This is so that the 
function can be easily comprehended as a whole. 
•The functions that make up the module should be 
closely related, and the resulting module should repre¬ 
sent one functional unit of the program. 

• Both the functions and modules should be as indepen¬ 
dent of each other as possible. In this way, a change in 
one function or module of code will have minimal ef¬ 
fect on other functions or modules. If it is necessary to 
share, for example, data structures between modules, 
then the interface to these structures should be dearly 
visible and well defined. In this way, the program will 
be easier to change at a later date. 

•All the programs should be designed to work together 
so that a complicated task can be solved by suitably com¬ 
bining existing programs. In this context each program 
appears as a module, which interfaces with other pro¬ 
grams via a simple well-defined interface. 

Write code that is as clear and simple as possible and 
still does the job. The C language code, especially, may 
be written in a very obtuse, terse manner, which makes 
it almost incomprehensible. Such an algorithm could 
probably be expressed simply. Obviously, the simple ap¬ 
proach is more desirable because other programmers (or 
you) may be called upon to maintain or modify your 
programs. 

Build the program in steps that are manageable. 
Develop the central theme first, leaving the embellish¬ 
ments for later. In this way, the portion that is con¬ 
structed first can be tested and even used in a produc¬ 
tion sense as soon as possible. 

Dorit reinvent the wheel. That is, if possible, start with 
existing modules or programs, modifying them as 
desired. 

Portable Tools 

You should design the software tools to be portable. 
To help achieve this end, the interface to the operating 
system should be dearly defined and localized within 
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some products. 

DEALER S AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 

PO BOX 4656 MOUNTAIN VIEW, CA 94040 (415) 961-4103 
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For Line Surge Suppression 

SYSTEM SAVER provides essential protection to hard¬ 
ware and data from dangerous power surges and spikes 
Dangerous voltage spikes are clipped off at a safe 130 
Volts RMS/175 Volts dc 
level. High frequency noise 
is smoothed out before 
reaching the Apple II. 



For Cooling 

Today s advanced peripheral cards generate more heat 
In addition, the cards block any natural air flow through 
the Apple II creating high temperature conditions that 

substantially reduce the life 
of the cards and computer 
itself. SYSTEM SAVER's 
fan exhausts 15 cubic feet 
of air per minute 



For Operating Efficiency 




SYSTEM SAVER contains two switched 
power outlets SYSTEM SAVER efficiently 
organizes your system so that one conven¬ 
ient, front mounted power switch controls 
SYSTEM SAVER, Apple II, 
monitor and printer. The heavy 
duty switch has a pilot light to 
alert when system is on. You'll 
never use the Apple power switch 
again Also available in 220/240 Volt. 50/60 Hz. 



Easy Installation 

Just dips on. Color 
matched to 
Apple n. 

©use 


1 



Fits on Apple Stand 


$89.95 at dealers everywhere or order direct by phone or mail. 

For phone or mail orders include $2,50 for handling. New York State 
residents add sales tax. VISA and MASTERCARD accepted. 
Dealer inquiries invited. 

mm KENSINGTON 
I libM MICROWARE 

919 Third Avenue - New York, NY 10022 • (212) 486 7707 
Telex: 236200 KEN UR 


Listing 1: The file copy filter program , copy. Written in the C 
language, the program uses Unix I/O routines to transfer data a 
character at a time from the keyboard to the terminal screen . 


* c&t copy.c 
#include <stdio*h> 
m-iin{) 

£ 

lot c? 


> 


while <(c - retchart)? 

pu tchar £ c)i 


EOF > 


the code. For example, if you use input and output 
routines from the Unix standard I/O library, then por¬ 
tability between Unix systems is virtually guaranteed. 
Even if the software tool is to be written for a non-Unix 
environment, you should restrict all code that interacts 
with the operating system to a minimum number of 
modular functions. 

Primitives 

For the purposes of this article a primitive is code that 
deals with the interface between the software tool and 
the operating system environment. You may use 
primitives to enhance portability of the software-tool pro¬ 
gram by restricting all system-dependent code to a few 
modules. In this way, only the system-dependent 
primitives need to be rewritten when moving the tool 
program to a foreign programming environment. 

File Copy Filter 

The trivial-looking example in listing 1 provides the 
basis for the tool programs I'll discuss. (For this and the 
examples that follow, I'll use the standard I/O library 
from the Unix environment. If you are working in a dif¬ 
ferent environment, use the equivalent basic primitives 
for I/O.) Basically, the copy program transfers data a 
character at a time from a standard input file (the 
keyboard, by default) to a standard output file (the ter¬ 
minal screen, by default), I am employing two primitives 
from the Unix standard I/O library: getcharf }, which reads 
the next input character, and putchar(c), which outputs 
a single character. In listing 1, the line ^include < stdio.h > 
directs the C compiler preprocessor to add the standard 
I/O library definitions directly to the source file before 
actual compilation begins. 

Note that C is declared as an integer. This is necessary 
in order to have an end-of-input code, E0F=-1 in this 
case, which is distinct from any valid character value. 
Also note that the standard library routine getchar( ) ac¬ 
tually returns an integer value. 

I/O Redirection 

The Unix shell maintains three open files for each pro¬ 
gram it invokes: the standard input file, the standard out¬ 
put file, and a standard error file. Recall that this basic 
file-copy program reads characters from the standard in¬ 
put file and writes them to the standard output file. The 
Unix shell can be easily instructed to redirect input 
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RECORDS SORTED 

If you are serious about dBASE II ™ 
you need DBPlus. This program 
runs outside of dBASE IF and per¬ 
forms the following important 
functions on dBASE IF" data files: 

• Sort 

• Compress/Decompress 

• Transform 

DBPlus" is designed to free you 
from the chore of typing or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 

SORT 

DBPlus™ can sort a data file up to 
15 times faster than dBASE II™ on a 
single field; 32 fields may be sorted 
in a single pass and each additional 
field requires 1% more sorting time. 



COMPRESSiDECOMPRESS 
A copy of any dBASE IF" data file 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 
TRANSFORM 

You can now modify the structure 
of any data file by adding, deleting, 
and modifying fields without any 
programming knowledge. 

DBPlus ™ can also create a new 
file which is compatible with 
WordStar/MailMerge.™ 

Now retailing for $125. 

Manual and demo available. 

Call for the name of a dealer near you. 

Dealer and distributor inquiries invited! 

HumanSoft 

661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 

dBASE 11 is a registered trademark of AshtonTate, Inc. 
WordStar/MailMerge is a registered trademark of MicroPro. Inc, 

DBPlus is a registered trademark of HumanSoft 


Available from: Software Distributors 1-TO42I-0814 
France: La Commande Electronique 
5 Villa Des Entrepreneurs 
75015 Paris, France 
Tel: (1) 577.31.82 
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Software Wholesalers 1-SOfl-6334 000 
Japan: JSE Inti 

9F Toyo Bldg. 6-12-20 Jingmae 
Shibuya-ku Tokyo. Japan 150 
Tel: (03) 486-7151 
Available in popular formats 


Germany: MAT Software Verlag 
Hans-Piasel-Strausse 3 
8013 Haar bei Munich, West Germany 
Tel: 0894613-0 






and/or output for the copy program. This redirection 
capability of the shell greatly enhances the utility of a 
program even as simple as copy. 

The shell redirects input or output by closing the 
original standard input and/or output file and opening 
the other files specified on the command line in its place. 
In this way the program that the shell invokes is com¬ 
pletely unaware of the redirected input or output. 

For example, assume you want to quickly put a few 
lines in a disk file named message. The invocation com¬ 
mand line would be 

$ copy > message 

Characters entered from the keyboard (standard input) 
would be written to the disk file message. When text en¬ 
try was complete, the operator would give the end-of- 
file code (a Control-D in Unix), and the copy program 
would exit. Input could also be redirected. In fact, you 
could check the contents of the file you just created by 
rechanneling input from the disk file message instead of 
the keyboard. Here the command line would be 

$ copy < message 

The contents of the disk file are read by copy and sent 
to the terminal screen (standard output file). 

The shell can redirect both input and output 


simultaneously so that copy could be used to easily pro¬ 
duce another instance of the disk file message as a 
backup. For example: 

$ copy < message >message.bak 

Now you have seen how a program as simple as copy 
is quite useful in its own right. You have also seen that 
with the aid of the Unix shell this program can be used 
to copy a character stream from virtually any source to 
any destination (if it can be specified as a file). In the 
Unix system, even all physical I/O devices are treated 
as files so that they can be easily accessed by specifying 
special-device file names on the shell command line. 

The page Program 

The copy program can serve as a model for construct¬ 
ing more complicated tools. Here again my philosophy 
is to use primitives that can read from an arbitrary in¬ 
put and can write to an arbitrary output destination. In 
this way, the tools are most flexible and work best 
together. 

For the next example, let's create the page program (see 
listing 2) by adding the more(} function, which counts 
the characters sent to the output. When a screenful has 
passed, the output is suspended, and the function com- 
mand() is called, instructing the program to await 
operator intervention. If the operator presses the space 
bar, another screenful will be displayed, or if the return 
key is pressed, only one additional line will be shown. 
Obviously, this simple program lacks many 
embellishments required for a production version; 
however, it does serve to illustrate the evolution of a more 
complex tool from a simple one. 

The page program requires an additional I/O channel 
(open file) to be attached to the keyboard. Thus the 
statement 

20 fd = openf/dev/fty" 0); 

returns a file descriptor for reading the terminal (/dev/tty). 
If the standard input channel is used for all input (in¬ 
cluding the operator response to the query for "more?"), 
then the display would never stop after one screen or 
line because the answer to the query would be supplied 
by the file passing through the filter. 

The function command() reads characters from the 
alternate keyboard input shown opened in line 20 of 
listing 2 as depicted by the statement 

48 while (readtfd^l) && c != 1 ’&&ck’\n'Mc!= EOF) 

49 

This statement causes a character to be read into the loca¬ 
tion pointed to by &C. If the character is not a space (* ’), 
a newline (* \ ft) or EOF (the end-of-file code, — 1), then 
it will remain in the while loop. A space character causes 
the line counter to be reset so that another entire screen¬ 
ful will be displayed, as follows: 


^LETTER QUALITY^ 

$5991 



* Daisywheel printer/ portable typewriter 

* centronics and Wordstar™ compatible 

* OLIVETTI APPROVED C *** 

* eased on the popular ONvettf Praxis series 

* ArkPrlnter w/portable carrying case $599* 

* Arte Printer H w/ switch selectable pitch $645 * 

* ArkPrinterlll Durable office quality $699* 

* Already own an Olivetti Praxis typewriter? we offer an 
easv-to-install Interface kit tno soldering) for just St 95. * * 

cSntac E t R MICROSYSTEMS. INC. 

f A \ W \ Ji P.O.BOX 4190 
in Michigan Cali J I I H ' ANN ARBOR, Ml 48106 
(313) 769^7253 call T0U _Jfc £1 

1-800-CALL-ARK 

'add j 10 oo lor fthiftpirtg 

. an addinorm (25 00 out tickk? uimMiBdfimeiafts win msiainms For you- y 
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The 

Esprit product line 
has the right performertor every 
terminal rote. It begins with Esprit i, an editing 
terminal at a conversational price. This basic Esprit 
presents crisp, clear video in comfortable green phosphor on a 12" 
diagonal screen. The integral typewriter keyboard has a 14-key numeric pad 
with alternate function key modes. Esprit II delivers additional editing features, plus the 
convenience of a detached keyboard; enhancements you’ll appreciate in data entry. Esprit III meets 
a wide range of terminal applications. It costs much less than a TV1925, but gives a significantly 
stronger performance including line drawing graphics, a broad repertoire of video attributes 
and editing commands, 22 user definable function keys and an optional 4-page display memory. 
Esprit III COLOR delivers the full Esprit III performance in eight brilliant colors. 

There’s an Esprit that’s ready to star in all your terminal roles. Auditions are being held by your 
Esprit dealer right now. 


Esprit Systems, Inc., Hazeltine Terminals Division, 100 Marcus Drive, Melville, NY 11747 (516) 293-5600 
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Pick up a SixPakPlus 



Introducing...SixPakPlus™, the refreshing new 
384KB multifunction card! In response to the 
changing needs of the IBM PC and PC-XT 
marketplace, AST Research, Inc. is proud to 
announce the latest addition to our line of multi¬ 
function enhancement products, the SixPakPlus! 
This new product is the result of extensive 
marketing research into the needs of IBM PC 
users whether they have the original 
64K system board, the newer 256K 
system board, or the PC-XT. The 


SixPakPlus has been engineered to meet these 
needs at a competitive price while maintaining 
AST’s high standards for quality and reliability. 

The SixPak, as we like to call it, could have been 
named for the six banks of RAM on it. However, 
we like to think that it was named for the six 
functions of the card. 


MemopJ 


async ^arallE 1 

fRS232) 









for your 


The features 

of the SixPak include: 


memory 

B4K-364K 



1. RAM memory starting at 64K, 
user-expandable in 64K increments 
to 384K. This makes the SixPak 
ideal for the PC or PC-XT with a 
256K system board; 384K on a 
SixPak added to 256K on the sys¬ 
tem board yields 640K, the maxi¬ 
mum addressable user memory in 
these systems. 


2 . One Serial (async) communica¬ 
tions port, configurable as either 
COM1 or COM2, for use with serial 
printers, modems, a “mouse,” and 
other serial devices. The serial port 
has on-board jumpers for easy 
management of the RS-232C lines, 
simplifying the wiring of cables in 
many installations. 



ASYNC 

(RS232) 

PORT 



parallel 

PORT 



3 . One Parallel (printer) port, con¬ 
figurable as LPT1 or LPT2 (LPT2 
or LPT3 when the IBM mono¬ 
chrome card is installed), for use 
with the IBM/Epson and other com¬ 
patible printers. The port is com¬ 
patible with IBM diagnostics. 









SERIAL 

GAME ADAPTER PORT -y 
PARALLEL PORT 
CLOCK/CALENDAR 


64K-384K-. 

MEMORY 


PORT 


® IBM is the registered trademark of International Business Machines 




CLOCK 

CALENDAR 


4 . A Clock-Calendar with battery 
backup, featuring an easily replace¬ 
able Lithium battery and a quartz- 
controlled timebase for a high 
degree of accuracy. 




GAME 

PORT 



5 . An optional IBM-compatible 
Game Adapter port, for use with an 
IBM-type joystick. In conjunction 
with application programming, this 
game port may be used for cursor 
control, in generating graphics or 
for playing games at the end of 
your work day! 



6. Every SixPak comes with an PwP** 
AST SuperPak utility diskette which 
includes SuperDrive and Super- 
Spool, the most powerful disk 
emulator and print spooler soft¬ 
ware you can get. These programs 
will greatly enhance the through¬ 
put of your PC or PC-XT by emu¬ 
lating disk drive and printer access 
at RAM speeds rather than the normal slower 
speed of mechanical devices. SuperPak is the first 
of such software to be compatible with both DOS 
11 and DOS 2.0. 



Most important of ail, the SixPak comes with the 
AST “Plus,” AST’s unsurpassed reputation for 
quality, reliability, after-the-sale support, and 
overall design excellence that gives our products 
the best price/performance ratio in the industry! 
Hence the name, SixPakPlus! 


AST products are available from Computer!and, Entre', ComputerMart, and 
selected dealers worldwide. Call factory if your dealer does not have the AST 
products you want. 



RESEARCH INC. 


2372 Morse Avenue 
Irvine, California 92714 
{714} 540-1333 *TWX 295370ASTRUR 
Dealer Inquiries Welcome 
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Start ahead. Stay ahead. 



The Columbia Family: 
IBM-PC compatibility 
plus outstanding value 
and performance. 


Today, Columbia offers you the 
highest level of IBM-PC hardware 
and software compatibility. 

Each Columbia microcomputer 
is delivered with software worth thou¬ 
sands of dollars for word processing, 
financial planning, communications, 
and more. 


Stay ahead with Columbia's 
economic multi-user capabilities and 
quality expansion products. 

Choose the very practical 
Columbia VP Portable, $2,995. Or, 
the flexible Columbia MPC, $3,395. 
The Columbia MPC with hard disk is 


$4,995. All prices include CRT con¬ 
troller with graphics and keyboard. 

Call (301) 992-3400 for the 
name of the dealer or distributor 
nearest you. Serviced and supported 
worldwide. National service by Bell 
& Howell Service Company. 


World Headquarters: West Coast: Europe: 

9150 Rumsey Road 3901 MacArthur Blvd. Limilenstr. 94 

Colum bia , M D 21045 Suite 211 4050 Moenchenglad bach 2 

(301) 992-3400 Newport Beach, CA 92660 West Germany 

TWX 710 862-1891 (714) 752-5245 02166^47097 

Telex 277778 Telex 852452 

Distributors in Australia, Belgium, Colombia, Denmark. Hong Kong, Israel, Italy, Malaysia. Netherlands'Antilles, Norway* Portugal, Spain* Sweden, 
Switzerland, United Kingdom, Venezuela. 


COLUMBIA 


DATA PRODUCTS, INC. 


IBM and IBM PC are registered trademarks of International Business Machines. 
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Listing 2: The page program counts the characters sent to the output so that the operator can control the amount of information shown 
on the terminal screen. 


* cat 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 
11 
12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 
4 8 

49 

50 

51 

52 

53 

54 

55 

56 

57 

$ c: 


n page.c 

# i n c 1 u d e <stdio.h> 
ftdsfine LINESIZE 80 
^define SCRNSIZE 23 

/ * 

Global variables! 

*/ 

int c! /# T he character */ 

int colent, li neent! /# The counters #/ 

int fd! /* The descriptor for the alternate key 

main (arse, a'rsv) 
int arse! 
char *#arsv! 

C 

colent ~ 1; 

I i neent - 0; 

fd » open("/dev/ttv". 0); 

while ftc ~ set chart)) {» EOF) C 
putchar(c) 5 
more(>} 

) 

> 


more { > 
C 


J 


if (c ™ '\n'> C 
15 linecnt++i 
eolent - is 

) 

else C 

colcnt++; 

if (eolent “ LINESIZE) £ 
1inecnt++s 
colcrit a- Is 

) 

) 

if (T inecrit =“ SCRNSIZE) 
commandt)s 


command() 
C 


y 


while ( read (f d.&c» 1 > && c != ' ' &?•< c 

’ 


if ( C ' ■") 

1ineent ~ 0; 
else if £ c -- '\n*) 

1 i neent — S 


else 


exit <)s 


/* reset counter */ 


board input #/ 


■'\n / c ! ~ EOF) 
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MITSUBISHI* 
DRIVES A 



M2892 

16 MB, DS/DD 

8' FULL HEIGHT 

Floppy Disk Drive 



M2896 

16 MB, DS/DD 

8' HALF HEIGHT 

Floppy Disk Drive 


M4854 

16 MB, DS/DD 

5</ 4 HALF HEIGHT 

Floppy Disk Drive 



M4851 

500 KB, DS/DD 
48 TPI 

5'A" HALF 
HEIGHT 

Floppy 
Disk Drive 



M4853 

1.0 MB, DS/DD 
96 TPI 

554" HALF 
HEIGHT 

Floppy 
Disk Drive 



M4852 

1.0 MB. DS/DD 
96 TPI 

5J4'' FULL 
HEIGHT 

Floppy 
Disk Drive 



M4855 

2.0 MB. DS/DD 
96 TPI 

5 J4" HALF 
HEIGHT 

Floppy 
Disk Drive 


AVAILABILIT Y: NOW 
RELIABILITY: PROVEN 
SERVICE: FACTORY AUTHORIZED 


INCLOmi 

PHONE (408) 247-3450 

1330 Lawrence Expressway, Suite 330 
Santa Clara California 95051 


Ted continued from page 230: 

51 if (c == 1 ) 

52 linecnt = 0; /* reset counter */ 

Actually, because Unix usually requires you to type the 
line terminator before the keyboard is "read/' a space 
followed by a carriage return must be typed to get the 
next screenful. 

A newline is the Unix line terminator and is more or 
less equivalent to the CP/M's carriage return/linefeed 
pair. When the response to the "more?" query is a 
newline (entered by typing the return key), one ad- 
ditonal line will be displayed because the line counter 
is decremented by one: 

53 else if (c == * \ n p ) 

54 linecnt—; 

The remaining possibility has to be the EOF code, 
which causes the page to exit: 

55 else 

56 exit(); 


The concat Program 

For the last example, I will introduce a few more 
primitives and illustrate how to transform the copy pro¬ 
gram into a more general utility, called the concat pro¬ 
gram, which can be employed to combine files specified 
on the command line and send them to the standard 
output (see listing 3). 

In this example, I have added the function getargf}, 
which returns a pointer tq the desired command-line ar¬ 
gument. This approach is necessary so that functions 
besides main{) can access the command-line variables 
without having to pass these same variables as addi¬ 
tional arguments to functions outside of main(). Note that 
you need the function aifocarg() to allocate space for the 
command-line argument(s). The actual copy operation 
is performed by filecopy)), which will copy the contents 
of the files (if specified) to the standard output file. If 
no files are designated on the command line when con¬ 
cat is invoked, then concat acts Like the copy program 
introduced earlier. 

Line 19 of listing 3 declares the variable fp to be a 
pointer to type FILE and fopen( ) to be a function that 
returns a pointer to a FILE. Now just what is FILE? First 

consider the definition of the array of _iobuf structures 

as defined in the include file <stdio.h>, which is actual¬ 
ly located in /usr/inctude/stdio.h: 


extern struct Jobuf 
char *_ptr; 
int _cnt; 

char *_base; 
char jflag; 
char _fd; 

} JobUNFILE]; 


t 

/* next character position *1 
/* number of characters left */ 
/* location of buffer *1 
/* mode of file access *1 
/* file descriptor */ 
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Listing 3: The concat program ♦ Building upon the original copy program , tfiis expanded utility program can combine files and send the 
results to the standard output , in this case the terminal screen . 


* 


cat 

1 

2 


5 

6 

7 

8 
9 

10 

11 

12 

13 

14 

15 

16 
17 
IS 

19 

20 
21 
22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 
33 

39 

40 

41 

42 

43 

44 

45 

46 

47 

48 
^9 

50 

51 

52 


-n concat-c 

tfinclude <stdio.h> 

/* 

* Command line arguments must be 

* external to all functionss 
*/ 


int narss; /# number of arguments */ 

char ##ar^str; /■** pointer to argument strins #/ 

extern char *9etarsr()$ 


main(arse« arsv) 
int arse? 
char »*ar?vf 
C 

int it 

char Jtstrins; 

FILE #fr r *foponf>l 

a 11ocars(arse? arsv); 


3 


if (narss “ 1) 

filecopvfstdin)? 

e 1 se 


for (i = 1 7 i < narus; i++) t 
string = setarsfi)? 
fp =" f oren (strine> ,# r JI )s 
fi1 gcopy( fpJ 5 
fc1ose(fp)5 

} 


a 11ocars<arse> arsv) 
int arse; 
char 
f 

int i; 

char *calloc()> emallocO* *strcrvO; 
narss = arse; 

arsstr - (char*#) cal 1oc((unsisned> arse? sizeoftchar*)> 

for (i “ 0? i <arsc; i++> { 

arsstrCiJ “ malToc((unsisned) strlen(arsvtiJ)+l) 
strepvfarsstrTi1> arsvCi1); 

J 

> 

char ^setars(n) 
int n; 

C 


53 if <n > narss) 

54 return((char *0-1); 

55 return (arerstrCnJ )' 

56 } 

57 

58 fi1ccbFv(filein) 

59 FILE *fi?ein? 

60 £ 

61 register int cs 

62 

63 while (Cc - getc(filein) ) !■- EOF) 

64 putcfci stdouth 

65 ) 


August 19© BYTE Publication!! Inc 237 



The include file further defines FILE to be an instance 
of this structure: 

#define FILE struct Jobuf 

Observe that the structure Jobuf contains information 
important to performing buffered I/O (also known as 
stream I/O). For instance, information such as the buf¬ 
fer location, the current character position in the buffer, 
the mode o( file access {read/write), and the actual (low- 
level) file descriptor (which was used in the page pro¬ 
gram) is contained in this important structure. 

Note that all names in the include file StdiO.h intended 
for internal use begin with an underscore (_) to mini¬ 
mize the chance of conflict with user-defined names. 
Some of the important names intended to be used ex¬ 
ternally are 

stdin (&_iob(0)) the standard input file (fd = 0) 
stdout (&_iob(1J) the standard output file (fd = 1) 
stderr (&_iob[2]) the standard error file (fd = 2) 

EOF (-1) end-of-file value 

NULL (0) the null pointer 

BUFSIZ (512) recommended I/O buffer size 

FILE is a convenient shorthand for declaring pointers to 
streams. Streams represent buffered I/O with output 
flushing where necessary. 

The main processing loop for the concat program is 
reproduced here: 

26 for (i m 1; i < nargs; i++) { 

27 string = getarg(i); 

28 fp * fopen(string, “r"); 

29 filecopy(fp); 

30 fclose(fp); 

31 } 

For each command-line argument, (for i = 1; l< nargs; 
i++), a pointer to that argument, string = getarg(i), is ob¬ 
tained. The string argument represents (you hope) a file 
that is opened for reading (fp = fopen(string, "r"). The func¬ 


tion filecopy() actually performs the copying from the 
designated file to the standard output (see lines 63 and 
64 in listing 3). 

The allocarg() function is required to allocate storage for 
the external variables nargs and argstr. The Unix library 
routine calloc{) allocates memory for an array of argc 
elements of size size of(char*). The malloc() routine returns 
a pointer to a block of at least strlen(argv[i]) + 1 bytes begin¬ 
ning on a word boundary. The strcpy() function actually 
makes the copy of the argument to the external variable 
argstr. 

This last example nicely illustrates how the addition 
of a few primitive functions can transform the basic copy 
program into a very useful general-purpose tool with 
many of the same properties as the Unix cat utility 
program. 

Summary 

The software tools I've used as examples are very sim¬ 
ple, but their design typifies the ease of use of the Unix 
environment. By carefully developing your software 
tools and adhering to good programming practice, you 
can design your own problem-solving tools. With these 
tools, you, the programmer, become the hammer rather 
than the anvil.■ 


Dr. Rebecca Thomas (1839 10th Ate., San Francisco, CA 94122) is coauthor 
of the popular Unix guide for beginners , A User Guide to the Unix System 
C Osborne/McG rato-Hiil, 1982), She is also coauthoring additional Unix titles 
to be available in 1983, including both a business user's and an application 
programmer's guide to both the Unix and Xenix systems, to be published by 
Addison-Wesley, 
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The IDEAComm 1200: Fast, reliable communications 

on a plug-in card. 


Now you don’t need an external modem to get 1200 
baud communications capability for your IBM-PC. The 
IDEAComm 1200 is an integral modem that combines 
the functions of an in-board asynchronous communica¬ 
tions card and an out-board modem in one integrated 
plug-in unit. Snap it into an expansion slot, plug in a 
modular telephone jack, and you have direct 1200 
or 300 baud communications without the confu¬ 
sion and added expense of external boxes and 
cables. And there are no switches to set; the speed 
is software-selectable or automatically selected by 
the card. Plus, we’ve designed in outstanding relia¬ 
bility: four powerful on-board microprocessors 
replace conventional analog circuitry with digital 
precision and reliability. 

One Card That’s a Great Deal 
The fast-talking IDEAComm 1200 is one 
sharp card: it eliminates the need for an external 
modem, gives you 1200/300 baud communica¬ 
tions capability with the exceptional reliability of 
digital design; provides an additional plug so 
you don’t lose regular telephone voice communi¬ 
cations; and includes a standard RS232C inter¬ 
face and connector that can be used as an 
additional serial port. All for only $545. Thatis about the 
cost of a conventional external modem alone, saving 
you the entire cost of the internal asynchronous card. 
One Card Gives You a Full Hand 
The IDEAComm 
1200 comes com¬ 
plete with software 
diskette enabling 
easy, menu-driven 
selection of all 


communications, autodial, and auto log-on procedures, 
and easy recall at the touch of a single key. It also allows 
the IDEAComm 1200 to work with most other terminal 
emulation packages—including 
IBM Comm 2.0 communications 
software. 
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Better Ideas 

IDE Is Better Ideas for your 
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The IDEABoard” combination boards, fixed or 
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nal or external mounting, and printer spooler 
and RAMFloppy disk emula¬ 
tion software. We have Better 
Ideas on product support, too. 
Superb technical support and 
documentation, including full 
programming specifications for 
the IDEAComm 1200 ,., an 
aggressive pricing policy ... a 
unique upgrade policy that lets 
you trade up any IDE product 
for another in our line... and our full year warranty. 
Get the IDEA 

Tb see IDE is Better Ideas for yourself, contact any of 
the knowledgeable dealers listed below. If there is no list¬ 
ing for a dealer near you, call us. We’ll provide you with 
the name of your near¬ 
est dealer or take your 
order over the phone. 

1-800-257-5027 
(In Massachusetts, call 

617-275-4430} Remwable Winchester disk drive 
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Our crop-The Lemon™, The Lime™, 
and The Orange™ are designed to 
eliminate undetected submicrosecond 
overvoltage transients from electrical 
circuits. Commonly referred to as 
"spikes”, or "glitches 11 , these tran¬ 
sients can cause hardware and soft¬ 
ware damage to unprotected circuits. 
Today's electronic products are often 
microprocessor controlled - mini and 
micro computers, televisions, video 
cassette recorders * to name a few. 
Each of these products is sensitive to 
fluctuations in electrical power lines. 
Power switching devices such as 
refrigerators coming on and off or air 
conditioners starting up can be respon¬ 
sible for a momentary surge or spike of 
electricity in a circuit. Even your local 


utility stepping-up transformers to add Voltage AC Power Circuits, 
power at peak load times or an alec- When you compare the cost of 
trical storm passing through can trigger computer hardware, software and your 


surges. Such surges can cause equip¬ 
ment to falter at times, not to work at 
peak performance or fail completely. 
An entire data base can be lost. 

Now you can prevent this from 
happening to you with an AC Surge 
Protector from Electronic Protection 
Devices. Each Protector is a solid state 
clamping device with 6 outlets utilizing 
modern high speed semiconductor 
technology. Using our Protectors is as 
simple as plugging it into any standard 
three wire duplex outlet then plugging 
what needs protection into it. Each 
Protector exceeds the IEEE 587-1980 
Guide for Surge Voltages in Low 


time with the price of a Protector (from 
$59.95 to $139.95), you'll want to sour 
your surges with one of the AC Surge 
Protectors from EPD, which are 
available through your local dealer. 


Electronic Protection Devices 

S Central Avenue 

Waltham - Massachusetts 02154 

In Massachusetts Call: 

(617) 891-6602 

Outside Massachusetts Call: 
1-800-343-1813 
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The Unix C Compiler in a 
CP/M Environment 

What subset of Unix version 7's compiler makes sense for CP/M? 


How much of the C programming 
language, as it exists under Bell Labs' 
version 7 Unix, can be made available 
under CP/M? To begin with, we must 
say what distinguishes Unix C from 
other implementations that follow 
the formal language definition. This 
is largely a matter of the "standard 
I/O library," though I maintain below 
that other groups of support func¬ 
tions must be considered as well. An 
examination of three C compilers for 
the CP/M environment (small-c, BDS 
C, and Aztec C) will give an idea how 
close the compilers actually come to 
version 7's C. 

The Formal Side of C 

For those without access to a Unix 
system, the principal source of infor¬ 
mation on C is the remarkable book 
The C Programming Language by Ker- 
nighan and Ritchie, referred to here¬ 
after as simply K&R (see the refer¬ 
ences). I assume the reader to be 
familiar with this work. Appendix A 
of this book contains a formal defini¬ 
tion of C, which is the place to turn 
for precise specifications of syntax, 
scope of identifiers, and other legal 
matters. This is not, however, the 
place to resolve a question on, say, 
the procedure for opening a file. 

C does not specify the system in¬ 
terface: there are no built-in connec¬ 
tions with terminals, printers, or files. 
These functions are supplied as 
library routines rather than innate 
parts of the compiler. Presumably, 
this simplifies the task of writing the 
compiler and allows flexibility in con¬ 
structing the I/O (input/output) inter- 


by Matthew Halfant 

face. But it creates a potentially 
awkward situation: programs will not 
be portable between systems with 
widely divergent support libraries. 

For this reason, Unix supplies the 
standard I/O library that is, accord¬ 
ing to chapter 7 of K&R, "... a set 
of functions designed to provide a 
standard I/O system for C programs 
.,. the routines are meant to be 'por¬ 
table' in the sense that they will exist 
in compatible form on any system 
where C exists, and that programs 
that confine their system interactions 
to facilities provided by the standard 
library can be moved from one sys¬ 
tem to another essentially without 
change." 

Adoption of this library is not 
obligatory; we have the example of 
Whitesmiths' C compiler, in which 
most of the standard functions have 
been renamed or redefined. The dif¬ 
ficulty observed in moving a White¬ 
smiths program to a Unix system 
argues for formalizing the standard 
I/O library along with many other of 
the common functions described in 
K&R. (Editor's note: Whitesmiths re¬ 
cently released a new version of its 
compiler that will be more compati¬ 
ble with Unix version 7.) Such a pro¬ 
ject is the responsibility of the ANSI 
(American National Standards Insti¬ 
tute) committee that was recently 
formed. I am not attempting to define 
a language standard here but merely 
describing the dialect of C that is 
spoken on Unix systems and devot¬ 
ing special attention to the subset 
that can be implemented under 
CP/M. 


In the remarks of Kernighan and 
Ritchie quoted above, the terms 
"standard library" and "standard I/O 
library" are used interchangeably, 
whereas I would prefer "standard 
library" to designate the entire collec¬ 
tion of support functions, of which 
the I/O library is a specific subset. 
Other members include the string- 
handling functions (strcat(), etc.), the 
math library (sqrt(), etc.), and a 
number of system calls, Some such 
collection of functions must be stan¬ 
dardized if convenient portability is 
to be secured. 


The Standard Library as Part of 
the C Language 

To illustrate the importance of stan¬ 
dardization, compare the treatment 
of character strings in C versus those 
in PL/I, The latter admits strings as 
a data type that may be assigned, 
transmitted as an argument, or re¬ 
turned by a function. In C, strings are 
implemented as null-terminated 
character arrays. Suppose I want to 
write a utility function to remove 
blanks from a string. I want to turn 
"this is a string" into "thisisastring". 
One strategy (I don't claim it to be op¬ 
timal) is to operate in what might be 
called a "while there's still a blank in 
the string" loop in pseudocode. The 
loop body locates the leftmost blank, 
breaks the string into the part before 
the blank and the part after, and con¬ 
catenates the two parts. In PL/I, I 
might write 

do while(index(string,' ')>0); 
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little I DM C. 



Powerful, portable and fast, C is the language of tomorrow! 

With Computer Innovations' C56 compiler you'll have full unix- 
compatible C running on your PC or other6086/8088 system. C86 
is a complete implementation, with struct/union, bit fields, trig 
functions and floating point with 8087 support. 

The source code for the run-time library is included — you pay 
no royalties on programs you produce! 

C86 is only $389, or $399 with KGR "The C Programming 
Language" reference manual And with each order we include a 
free copy of our powerful modem/file transfer program VaMP, a 
$100 value! 
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i = index(string,' '); 
string = substr(string,l,i-l) )| 
substr (string,i+l); 
end; 

The concatenation operator 11 is part 
of the PL/I language, as are the "built- 
in" functions index() and substr(). 

In C1 would use a similar method 
but would use the standard library 
functions index() (modeled on the 
above) and strcat(): 

while( (p=index(string”)) != NULL) { 

*p++ = 11 \0”; 
strcat(string.p); 

} 

Concatenation is achieved with a 
function call; assignment, when re¬ 
quired, is done the same way (using 
strcpy()). As a C programmer, I come 
to regard functions like index() and 
strcat() as parts of the language, as is 
the case with their PL/I counterparts. 
Of course, they are not really parts of 
C as defined in Appendix A, but they 
do belong to Unix C, and I would ex¬ 
pect to find them accompanying any 
C compiler advertised as Unix ver¬ 
sion 7 compatible. 

What Is Meant by "Unix C"? 

My intention is to use the phrase 
"Unix C" suggestively, rather than 
definitively, to encompass those fea¬ 
tures commonly used by C program¬ 
mers in the Unix environment. To 
me, the Unix environment involves 
more than the union of C and the 
Unix standard library; it also includes 
certain system interface conventions, 
such as I/O redirection and the han¬ 
dling of command-line arguments. 
Such conventions become as indis¬ 
pensable as the standard library 
itself; thus, we begin our programs 
with 

main(argc,argv) 
int argc; 
char *argv[ ]; 

{ 

and take advantage of getchar() and 
putchar() when writing filters that can 
be tested at the terminal before being 
applied to files or embedded in a 
pipe. 
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Where Is the Standard Library 
Defined? 

K&R explicitly decline to describe 
the standard library in its entirety; 
moreover, several of the functions il¬ 
lustrated in the text differ in minor 
ways from those currently used* For 
example, the memory allocation 
function alloc() is named mallocj) in 
version 7 Unix. A less trivial depar¬ 
ture concerns the function index(): as 
shown on page 67 of K&R, it returns 
the integer index of the located sub¬ 
string (or -1 if none is found); under 
Unix version 7, fndex() returns a 
pointer to the located substring {or 
NULL if none is found). There are 
other inconsistencies of this kind. 

The authoritative source for stan¬ 
dard library definitions is Volume 1 
of The Unix Programmer's Manual , 
which has recently been published in 
book form {see the references). This 
volume is divided into several sec¬ 
tions, of which the ones on system 
calls (section 2) and subroutines {sec¬ 
tion 3) are relevant here* They enu¬ 
merate the functions that may be in¬ 
voked from within a C program, and 
thus comprise what I would speak of 
as the "standard library*" 

The special set of subroutines nor¬ 
mally known as the "standard I/O 
library" consists of those items in sec¬ 
tion 3 denoted by the letter S, as in 
SCANF(3S). A separate description of 
the standard I/O library can be found 
in Volume 2 of The Unix Programmer's 
Manual a companion volume to the 
one mentioned above* Chapter 17, on 
Unix programming, is a tutorial along 
the lines of chapter 8 of K&R, but it 
covers additional ground. An appen¬ 
dix to that chapter, titled "The Stan¬ 
dard I/O Library," contains a list that 
differs slightly from the conventions 
of Volume 1* For example, the listed 
function sy$tem{) is not considered 
part of the I/O library in Volume 1* 
The same is true for the memory- 
allocation functions (see MALL0C(3)); 
what's more, the Appendix uses the 
name cfree() in place of free(). 

Sections 2 and 3 Seen as One 
Collection 

Any operating system defines the 
interface that programmers must use 


in accessing system resources* For 
Unix, these are the system calls of 
section 2; they are analogous to the 
BDOS (basic disk operating system) 
calls of CP/M, The subroutines of sec¬ 
tion 3 provide a higher level of ser¬ 
vice to applications programs and are 
considered distinct from the system 
calls (by the systems programmers, at 
least). But this distinction, however 
relevant in the Unix domain, com¬ 
pletely evaporates when we consider 
transporting the functions to CP/M, 


for they must there be implemented 
as subroutines based on CP/M's own 
system interface. 

Consider an especially important 
example: the low-level I/O interface* 
CP/M's view of reading and writing 
files is based on 128-byte logical sec¬ 
tors, Unix supports a more flexible 
approach: there are system calls to 
seek to an arbitrary byte boundary, 
and there to read or write an arbitrary 
number of bytes* These functions— 
lseek(), read(), and writef)—can indeed 
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be replicated under CP/M, but there 
they are higher-level functions on an 
equal footing with any member of the 
standard library. 

What Portions of the Standard 
Library Make Sense for CP/M? 

Browsing through the available 
functions can help us to assemble a 
wish-list for CP/M. Naturally we can 
omit functions that deal with process 
management, such as fork( ) and wait() 
(described in chapter 17 of Vblume 2). 
We can also dispense with func¬ 
tions—such as mknod(), for making 
new directories—that address incom¬ 
patible aspects of the file systems. At 
the other extreme are functions 
whose suitability is dear, and we take 
these up before proceeding to the 
gray area between. 

The I/O library: The standard I/O 
library is first on the list of things to 
include. (An exception, P0PEN(3S), 
pertains to process communication 
and is therefore inapplicable.) Along 
with these subroutines, I am in favor 
of including the low-level functions 


open(), creat(), lseek(), read(), write{), 
close( ), and unlink( ). This set is more 
convenient to use for byte-random 
access to binary files than are the buf¬ 
fered functions fread(), fwrite(), and 
fseek(); and, fopen(), unlike open(), 
does not provide access for both 
reading and writing at one time. Be¬ 
sides, uniink( ) is needed in any case. 

The mathematics library: The 
mathematics library can, of course, 
be included. This consists of double¬ 
precision trigonometric, logarithmic, 
exponential, and hyperbolic func¬ 
tions as well as the less familiar 
Bessel functions. The function pow(x,y) 
is equivalent to exp(y*iog(x)) and com¬ 
pensates for C's lack of the exponen¬ 
tiation operator that in FORTRAN 
allows writing simply x**y. Some 
lower-level functions are also conve¬ 
nient to have, such as frexp() and 
ldexp( ), which provide separate access 
to the significand and exponent of 
doubles. 

String and Character Handling 

Many programmers who could live 


without the mathematics library 
would not accept omission of the 
string functions, strcat(), strncat(), 
index(), rindex( ), and so on (see 
STR1NG(3)). Note that, as already in¬ 
dicated, some of the definitions do 
not agree with those given in K&R. 

The character-classification macros 
—isalpha(), isupper(), and so on—are 
normally provided in the include file 
<Ctype.h> (the angle brackets specify 
a standard directory in which include 
files are normally found). I find no 
mention of toupperQ and tolowerQ in 
Vblume 1, although they are included 
in the cited appendix of chapter 17, 
Volume 2 (and are, indeed, present 
in Ctype.h). Actually, these functions 
are somewhat troublesome because 
their original formulation is, taking 
the first for illustration, 

fdefine toupper(c) ((c) + 'A'-'a’) 

which mutilates nonletters and must 
normally be preceded by the test 

if (isalpha(c)).,. 
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20 MHji.Meda by JVC, Excellent! 
(.HE $2Od.0C. .$129.00 

US! PI-2. 12" p,retn 1,000 line, 20 

MHe,. . . .$ 153.00 

Zenith ZVM 121 . 12 " green. IBMHi 
Llit $ 135,00 5119.00 


CORONA Computers 

Com pi ate with t 28 K memory, key¬ 
board, -hi-TH monitor, graphics, serial 
& parallel interface!, MS DOS, GUV 
Basic, PC Tutor, GSX Graphics, 


C. Itoh F -10 SlirWrli»T 
40 CPS daisywheel IparerWi $l.D 9 S 
55 CPS daily wheel (parallel) $ 1,555 
Tree cor for F- 10 . .$ 2£5 


Amd»Jt V31Q.A, 1 j amber, 900- 
dot, tor IBM PC w/monochrome 
display atoptM card . .. $175 
Qyn** AM 121 , 12 " umber SOO-dot 
?0 M H by JVC- Excel len.il 

List $ 250 . 00 . $ 149-00 

Tiian KA 12 N. 12 " amber, BOO-dot, 
Lilt 5205 . 00 . .SI 50.00 

USJ PI J. 12 " amber. 1,000 line, 20 
MHt .$ 179.00 


warn Compatible w/mat IBM PC 
hardware & safiwera. 

Deik Modal wV 2 -3 20 K drives $ 2,649 
Portable Marier W/ 2 - 330 K dr. St.3 99 


OSBORNE Computers 

E^etuiiwi I - 128 K RAM, 7 ,J amber 
monitor, 2 ■serial & f parallel porn, 2 
bilf hejght drives, plus Wordstar, Mai I- 
marse. SuporCslA Personal Pearl data- 
baie, CP/M Plus 13 . 0 ), C-flask end 

M.Basic safe ware. .CALL 

OC -1 — Similar 10 above excapi & 4 K 
RAM, 5 " green monitor, two full ht, 
drives end CP/M 23. .CALL 


FRANKLIN ACE 1200 

Apple 11 and CP/M compatibl*, 1 23 K 
RAM, built-in disk drive, controller, 


GREEN SCftFEN ** 


PRICE, SERVICE, INTEGRITY... xou OWE it to yourself to call u«ffiH , llSd?S2?®?ts)SSi 


RG& COLOR * * * 


** * AMBER SCREEN + * * 


r~3 EASTERN ENTERPRISES, INC. 

Mms Merchandising Since 7969 

2937 S< VAIL AVE lp LOS ANGELES, CALtF. 90040 


To order, filtrate land money order or cashier's check. Personal or company checks require 2-3 weeks to clear. 
Prices reflect 3 % cash discount. Visa/Mastereard accepted. Shipping, insurance & handling charges are 3 % of 
total order value by UPS Surface, 5 % by UPS Air or Parcel Post. COD's requires 2 ( 1 % deposit, Calif, nisi dents 
add sales fax. No sales tax oil out of-S rate order*, Prices & avail ability subject to change without notice 


$ ur GtrrtM -10 100 CPS, 3*9 hi 

graphic, friction/tractor feed. BP 
column. Parallel Interface.. SC ALL 
GeminilB 15 " Carriage. $CALL 


BROTHER RHd 

Letter duality diUywheel primer 
15 CP£, bi-directlonM, friction feab,. 
partlyl intertKA. Super valut $749 

Serial Interface. $709 

Tractor. ..5t19 

COM REX CR.-1 

17 CPS daisywheel primer, bi-diree- 
donal. Par»iei. . . . . .5750 

Serial Inisrfsc* . , . . . ,$ 7 bh 

Tractor.S119 


AST 

Multi-Function 
Girds for 
IBM PC and XT 

New LawPricest 

(Each cmd now 

Superbrlve & SupetSpool)- CamboPJuS Cpfds 

Amount 0 f memcmr imiel I rti tat card t2BK t92K 2S6K 

™th all option* (serial, p.mllnl pom A clock 1 — $267 $337 S3S7 $437 

- MegaPlus Cards- 


- G4K t2SK W2K 25GK 


Amount of memory ■niiaMsd on card - 
w/Standard features of serial port Me, 1 A clock. $209 $339 £389 £439 
wf either parallel or addition el serial port No. 7 ■ S 324 $374 $424 £474 
w/ both parallel and addition.^ re rial port No. 2 • $359 $409 $459 5509 
Qiponds a fully populated MagaPlui card id 512 K . $335 

-I/O Plus Cards --* 

Standard card w/ane tarLuf port [St) and cl ekIi /calendar $129 

with ONE additional option:gime(G| nr parjl|e!(P) or serial 2 ($ 2 ] port $iBfj 
with TWO additional options |GP, G£ 2 , or PS 2 I , $199 

with all THREE additional options (GPS 21 . .. . $332 


The mjw EpsnnFX-SO $ RX-HJ 
EPSON MX DO and MX IDO . CALL 


Hilt Height Drives for Apple II 

5vp«r 5 I ALPS I 40. truck, $$ . 5239 
Uup.r $ ITaao) 40 Track. $$ . $ 2 $B 

Super $ TTeac) double tided . $ 3 G 6 

Control Ca nf J or $5 drl rt . . $51 

Control card lor DS drive.$68 


R 5 - 232 C Cable lor Modem 


£35 


DAISVWRITER 2000 
The Intelligent leiter-Qudity punter 
wiABK buili-in buffer rfranpry, 17 
CP 5 . bi-directional. auto mp-om lui- 
tifJcailon, univarsal inter(*ce* 51 , 135 


&%" DISK DRIVES 

Tendon TM- 10 Q -1 SSDD 1 S 0 K .$195 
Tendon TM- 1 M- 2 . DSDD 320 K $245 
Tendon half heigh I DSOD 320 K £255 
Teac 550 half ht. DSDO 320 X .5275 
PuntTonic half ht, DSDO 320 K ,£248 


ok id at a printers 

ML-BflP, SO CPS, $0 H)f., ffiction * 
pin feed, bloc* graphics, parallel 
nierFaco ... ,5329 


ML-B 2 A, 120 CPS, 00 col., pin * 
friction feed„ bfErck graphics, serial 
$ puralln 1 interlaces. . $305 

CHugr*ph..| BIa, DPI dot 

tddrereebl e gaph fci for B 2 A . . £45 
ML- 03 A, t 2 DCP$„ 13 e coI.f tractor 
fli friction feed, perellfl/piriBi .£099 
Oklgrapb-I B 3 A, & 0 x &5 DPI dor 
addressable graphic* fpr 03 A . S 4 S 
ML-E 4 P, 200 CPS, m col.. 0 -pln 
need, dor addressable graphim, tric- 
rron & irector lead, parallel $ 8 E 9 
Ml- 04 $, ttbnvr but serial. . $ 1,959 
ML-g 2 P, 160 CPS. 09 coL. frier ion 
8 - tractor 1 >ed. g-pm bead, 72 x 72 
PP| doreddgraphkr*, pantllel $499 
ML- 92 $, ubove but serieJ , £639 

ML- 93 P, 1&0 CPS, 130 col,. 

& friction feed, 9 -pm h*gd. 

DPJ dot arfd. gaphics, par " 

ML- 93 S, eboya but serial 


TRANSTAR 130P 

Letcer quality deliywheel printer, 
1 $ CPS, bi-directional, proportional 
spacing, (.uper/iub *eript, underline, 
bold fact. & 5 cB quiaf operation, 
fn rati ei . . £599 


DYNAX DX IS 
New I Latter quell ty daisywheel 
prinlar with 2 -color printing. Logic 
leaking, bi-directional, proportional 
spacing, graphic 6 bold printing, 
direct printing, SufUr/iub VCript, 
#1410 double strike & undarlrn*, 3 K 
buffer, Parallel, . , . JCALL 
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A GOBBOUT COMPANY 

3506 Breakwater Court, Hayward, CA 94545 

Circle 85 on inquiry card. 


CompuPro products are backed by a one year limited warranty (two years for 
boards qualified under the Certified System Component high-rel lability program). 


The BROADEST LINE of CPUs 
is also the FASTEST. 


To get a job done now, you need CompuPro CPU boards. They not only run at 
maximum speed for maximum throughput, but like other CompuPro products, are designed to 
keep on running - day in and day out -• to maintain peak system efficiency. 

For 8 bit, 16 bit, or 8 and 16 bit operation, CompuPro’s fine family of high speed CPUs 
deliver the performance, quality, and reliability you need for serious computing applications. 


uku ©orv CPU 68K is the most advanced 68000 based board available. It includes sockets for an optional 
memory management unit and up to 8K X 16 (16 Kbytes) of EPROM. $695 (8 MHz). $850 CSC (10 MHz). 

CPU 86/87 CPU 86/87 lets you take advantage of the 8086 s __ _ 

large library of of ultra-efficient 16 bit software. Includes sockets for 8087 

math co-processor and 80130 firmware chips. $750 ASM <8 MHz), $850 CSC | 

(10 MHz). Add $300 for factory installed 8087 (limits clock s £' , „ | 

speed to 5 MHz). 

CPU 8085/88 


CPU 8085088 is 

the original, much imitated dual processor 
board. When you need the best of both 

worlds •• 8 bit, 16 bit, or 8 and _ 

16 bit -CPU 8085/88 nelwers . 

results in high-level iX--'- | 

computing applications. 

$495 ASM. $595 CSC. 


This premium 8 bit 
• ^ workhorse not only includes 

all standard Z80A features, 
but also has the necessary options to 
insure backward compatibility with most 
older S-100 mainframes. $325, $425 CSC. 


UKU 1 OUdA National’s 16032 
features true 32 bit internal architecture which more 
closely resembles that of a minicomputer than the 
architecture found in older micros; CPU 16032 lets 
you use this new processor to its maximum potential. 


epuztii 


WFU 2.00 When we introduced CPU 8085/88 in 
1980. we designed it to be upward compatible with future 
P-series processors. Three years later. CPU 286 (based on the 
16 bit iAPX 286) not only protects your software investment by 
running all existing 8086/8088 software, but opens up new 
possibilities by combining an advanced instruction set with 
the use of four on-chip processors. $1595 ASM. $1750 CSC. 


iiiluiddfii 


CompuPro CPU boards form the heart of our System 816 family of high-speed, 
high-performance, modular computing systems. These include: Model A (CP/M n operat 
ing system, single user). Model B (CP/M, advanced single user), Model C (MP/M 8 
16™. multi-user), Model 86/87 (MP/M-86™, multi-user). Model 08 (Oasis operating sys¬ 
tem, 8-bit multi-user) and Model 016 (Oasis, 16-bit multi-user) 

CP'M I»4 regrwor Pd ti pdrjri w* nf Dfgitumimrcti: MP M ctrtd MPM-tJfi sib iTPu,TOTnon<« of Oigittn Ptrsesrtu CompuPio ui o royrttitjrwf Irademruk of CompuPro 

For business, scientific and industrial computing 
solutions, contact a Full Service CompuPro 
Systems Center or CompuPro Sales Center 


omouPro 
























A common, though questionable, 
practice is to alter the definition to in¬ 
corporate the test: 

^define toupper(c) ((c) >= ‘a' && (c)< =‘z‘ ? 
(c) + 'A’-’a': (c)) 

Of what I've seen, only the Code 
Works QIC version 2.0 compiler re- 
tained the original toupper( ) and 
tolower( } and added new functions 
chupperj ) and chlower( ), which do the 
right thing* 

Memory allocation, program exit: 

The memory-allocation functions— 
malloc {), free{ ), sbrk( ), etc—appear to 
be as natural under CP/M as under 
Unix, Most of the implementations 
Tve se en are ba s ed on th e one 
worked out at the end of K&R, 
chapter 8; they adopt the names 
alloc{) and free{ ) given there* Another 
easy transplant is the function exitf), 
along with its companion __exit(), 
which neglects to dose all open files* 

Program chaining: Several Unix 
system calls support program chain¬ 
ing; of these, execi() and execv() are 


appropriate for CP/M. The format for 
execlj) is 

ex8cl(nama F argO, argl.argn, 0) 

char *name, *arg0, *arg1, * *,, *argn; 

Here name is the complete path name 
of an executable module; argO is a 
repetition of name as it would be 
typed from the default directory, and 
argl through argn are command-line 
arguments to be supplied to name. To 
quote a charming illustration (from 
chapter 17 of Volume 2), 

execIfTbh/date” "date”. NULL); 
execl{7usr/bin/date'’ "date”, NULL); 
fprintf<stderr T “Someone stole 'date’ \n"); 

If you don't know the number of 
command-line arguments in ad¬ 
vance, the form 

execv(name, argv) 
char *name T *argv[); 

.a-— 

may be used. (This is similar to the 
convention by which the function 


main(argc, argv) is itself called*) Here 
argv is a null-terminated array of char¬ 
acter strings; argv[0], argv[1{, . * * is the 
same as argO, argl, .., above. 

The function execl{ ) is adopted by 
BDS C and Supersoft C, but in an in¬ 
compatible form. The term argO (ad¬ 
mittedly superfluous under CP/M) 
is omitted, and the list begins with 
argl immediately following name. An 
alternative would be to replace the 
name execl( ) with another; for exam¬ 
ple, chain( )* 

The Unix "system" function: Im¬ 
plementing the Unix library routine 
system(String) , which causes the system 
to respond as if string were typed at 
the command level, is a real chal¬ 
lenge* The difficulty is in making the 
program resume after the call com¬ 
pletes* The effect is similar to that ob¬ 
tained using overlays, but the flex¬ 
ibility is greater because no special 
preparation is required for the called 
program* Supposing you can achieve 
this much, will addressing string 
directly to CP/M's Console Com¬ 
mand Processor be satisfactory, or 



* Micrdprocenor b««d intalligencB far w of 
Ute and rrutrfacv. Vbu Hind Itw data, rhe 
7129 ttfuK ctti of ill* rest. 

* R5-232 irvlirfici and ASCII dlU formats 
make Lhc 7126 compatible with virtually 
any computer with *n rs- 232 aerial Inter¬ 
face pon 

* AulO Hlod baud rata. 

* U«r with dr without handshaking. 
Bidirectional Xan/XofT tuppsaried, 

CTS/DTfl upponed 

* Devices supported t* of DEC 82, 


NMOS 

NMOS 

CMOS 

EEPROM 

MRU'S 

2758 

2 5Q0 

27C16 

5213 

8748 

2710 

2616 

27C 32 

5213H 

9748H 

2732 

2532 

C6716 

X2B16 

0749 

2732A 

2564 

27C64 

48018 

8741 

2764 

68766 


126 ISA 

0742 

27128 

272M 

8755 


8761 



• Read pin comparable ROWS also. 

• Aulomatir: u%a of ptepar program cottage 
basad on type selected 

• Manu driven eprom type select ion, IKO per¬ 
sonality modules required, 

HO pin dtvi-ces require adapter) 

a INTEL, Motorola and MQ&-06, Nfl* fOrmale 
Spill racihly lor ia b-lt dafa-pathe Read, pfo- 
Qram, end formatted Msl commands also. 

• Interupi driven lyp* ahead, program *nd 
verify real time while sanding data, 

• Program tingle byte, block, or whole eprom. 

• Intelligent diagnostics discern between 
eprom which is bad and one whkh mwdy 
needs erasing, 

17TEK INC 


• Verify erasure and cbmpaio commands 

• Busy light Indicates when power is being ap¬ 
plies to program socket. 

■ Complete with TEX TOOL WO insertion 
force 1 ache I and integral 1 120 VAC power 
supply. I240VAC/50HZ available alwl 

• High Performance/Con ratio. 

• Modal 7128 PRICE £389.00 ••• 

MODEL 7120 SOCKET ADAPTERS 
MODEL 4B1 allows pragramming of 8746. 
8749. 0741. 0742 single chip processors. 

Price £93.00 

MODEL 511 allows programming the 0751, 
Intel's high powerad single chip processor. 

Price £174.00 

MODEL 755 allows programming |he 
87W EPROMflO chip 

Prtc« £138.00 

MODEL 712G/24 budget version of the 
7120 Supports 24 pin parts thru 32* only. 
Upgradable to full 7120 capacity, 

Pric* *289.00 

Non-expandable, very law cost models avail¬ 
able for specific devicat. 

MODEL 7128 LI fdf 2716Only $179.00 
MODEL 7128 (.2 for 2732 Only 1209.00 

Also available Irons stock: 

Eprom Erasers UVP model DE ,4 . $78.00 

Avocet System* Cross Assemblers $ 200.00 


H5-232 Cable Assemblies.£26 00 

Programmable Devices. 


Complete development systems , $3240,00 

Post Office Box 299 
Wivniand, Mississippi 39576 
1601} 467-9043 


ZX FORTH 

for ZX81 and TS1000 

Simplicity of BASIC with the speed 
of machine code! 


A complete implementation of the FORTH language for the 
ZX81 and TS10D0 compuler. FORTH'S most distinctive 
feature is its flexibility. It can turn your computer into a "word 
processor", The basic unit is the WORD — the programmer 
uses existing WORDS to define his own which can then be 
used in further definitions. This makes program development 
much faster than other languages. FORTH is an interactive 
compiled language that expands the capabilities of your own 
ZX81/TS1DD0, Programs run up to 10 times faster than 
BASIC. The more programs you have written, the more 
words, therefore you can draw on those for further programs. 
FORTH is supplied on cassette and is accompanied by a 56 
page users manual and an B page editors manual. 

(In Canada: $39.95) 243 $29.95 

NEW! 

Write for your FREE 
ZX 81 /TS 100 Q Catalog 
today? 


Tiny Logo 

Teach your children 
programming skills ihrough 
a computer graphics language 
It s fun and easy too! $19.95 


3W 

irnitnh 


Order toll free 1-8QQ-833B40Q 
N Y. {716) 674-5510 

In Canada order toll free 1-800 268 3640 
Have your VISA or MASTERCARD ready' 

GLSOSTOflEr -ELECTROfllCS 


1585 Kenmore Ave., Buffalo, N.Y. 14217 

In Canada: 1736 Avenue Rd„ Toronio Ont MSM 3V7 

Mail orders: VISA. MASTERCARD Checks or money order* 
MoCO O.'s Add $1 50 shipping 


248 August 1083 © BYTE Publication* tnc 


Circle 189 on inquiry card. 


Circle 182 on Inquiry card. 




















PLATO EDUCATIONAL COURSEWARE 
BRINGS NEW EXCITEMENT TO LEARNING. 


If your kids think serious education 
has to be dull, wait until they use 
Control Data PLATO® educational 
courseware, 

With PLATO courseware, children 
can learn by competing against them¬ 
selves,- by interacting with stimulating 
graphics that keep them motivated. 
They see their progress, and find real 
excitement in achievement. 

PLATO courseware is being used in 
classrooms across the nation. Now 
you can bring this quality education 
home, You'll find PLATO lessons 
at selected retail outlets where 
quality software is sold. 

For the Apple II Plus 
and Apple lie, the 
TI99/4A or Atari 800. 

The selection includes 
elementary Math lessons 
in Basic Number Facts, Whole 
Numbers, Decimals and Fractions. 


Through such computerized activi¬ 
ties as "darts" and "pinball'' PLATO 
makes learning math almost fun. 
Foreign Language lessons use the 
popular hangman or pyramid game 
concept to help teach French, German 
or Spanish in a way that holds and 
builds interest. 


Our Computer Literacy lesson pro¬ 
vides a perfect introduction to the 
computer age for kids and novices. 

For Apple II Plus and Apple lie. 

Our Keyboarding lesson shows 
children and adults how to use a key¬ 
board to enter data into the computer. 
Developed in cooperation with 
Gregg-McGraw Hill. 

Widen your child's world. 

See the growing library of PLATO 
educational courseware at 
selected retail outlets. Or for 
information and a free PLATO 
educational courseware 
catalog, call toll-free 
800/233-3784. Or write: 
Control Data Publishing 
Co., PO. Box 261127 
San Diego, CA 92126. 

In California call 
800/233-3785. 

Warranty available free from Control Data 
Publishing Co.. 4455 Eascgaie Mall, San Diego. CA 92121 


PLATO 

COMPUTER-BASED EDUCATION 


CONTROL DATA 
PUBLISHING 
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Some people drive 

fine German machines to work. 

Some people drive them once they arrive. 


The tradition of high quality, high performance German 
craftsmanship and engineering is legend. And while we most 
often see that tradition in action on America’s streets and 
highways, it is in America’s business offices that its future 
holds the most promise. 

The BASIS 108 is the proof. 

This powerful small business computer passes higher- 

priced competitors with ease. Its dual 
processors — for CP/M* and Apple II* 
compatibility — open up the largest 
library of microcomputer software 
and plug-in peripherals available today. 
This unique combination also provides 
compatibility with other popular languages, including 
Pascal ™ and LOGO™ 

The detached keyboard is a work of art and practicality. 
Lightweight and low r profile, it features a full one-meter cord 
for comfortable operation on your desk—or your lap. There's 
a full 128-key ASCII character set. Fifteen user-definable 
function keys that can provide access to 60 distinct functions. 
A nine-key cursor control block. And a convenient eighteen- 
key numeric pad. For special applications, you can also 
custom map the keyboard with a simple exchange of ROMs. 

And there’s more. RGB and composite NTSC or PAL 
video. Keyboard-selectable 80-or 40 -column display. 



High resolution color graphics. Parallel and serial printer 
interfaces. Easily accessible outboard I/O connectors. Six 
Apple Il-compatiblc card slots for peripherals expansion. 
Even a two-inch alarm or music speaker. 

The BASIS chassis is cast aluminum, eliminating heat 
and RF1 interference problems. .And there’s plenty of room 
for internal expansion to include hard disk drives and 
other peripherals. 

The BASIS 108. Microcomputing’s "Best Of Both Worlds? 
German craftsmanship and American business savvy. 
CP/M-bascd business computing and Apple Il-based personal 
computing. High performance and surprisingly low cost. 

The BASIS 108. A computing machine finely tuned to handle 
the fast tracks of business today Call your BASIS dealer for 
a test drive. Or call toll free in the U.S. (800) 222-0626. 

BASIS 

INCORPORATED 

5435 Scotts\&Jky Drive 
Scotts Valley, CA 95066 
(408)438-5804 TWX: 910-598-4512 




CP/M® is a registered trademark of Digital Research, Inc. Apple II* is a registered trademark of Apple Computer, Inc, Pascal™ is a trademark of the Regents of 
the University of California at San Diego, LOGO™ is a trademark of Logo Computer Systems, lttc. 
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would an intervening interpreter 
with sophistication approaching that 
of the Unix shell be preferable? 

Some powerful utilities: There are 
some Unix utilities that are worthy of 
reproduction, The generic sorter 
qsort() and the random-integer 
generator rand(} are examples that 
belong in this category and will be 
familiar to BDS C users. More am¬ 
bitious efforts are required to dupli¬ 
cate the routines supporting 
arbitrary-precision integer arithmetic 
(see MP(3X}), database management 
(DBM(3X)), or encryption (CRYFT(3)), 
They'd certainly be nice to have. 


It Is useful to have a 
uniform and portable 
means for reading a 
real-time clock. 


Save 

time. 


System clock: Many CP/M users 
employ a real-time clock (not, alas, 
for time-stamping files). It would be 
useful to have a uniform and portable 
means of reading such a device; the 
Unix approach provides a reasonable 
model. There are the system calls 
stime() and time() for setting and 
reading the clock; time{0) returns a 
long int equal to the elapsed seconds 
since 00:00:00 GMT (Greenwich 
Mean Time) January 1, 1970. Unix 
also provides a set of library routines 
for converting this to more familiar 
formats; for example, if t is the value 
returned by time(O), then gmtime(&t) 
returns a pointer to a structure that 
looks like this: 

struct tm { 

int tm_sec; I* 24-hour clock */ 
int tm_min; 
int tm_hour; 

int tm_mday;/* day of month, 1 to 31 *1 
int tm_mon; I* month of year, 0 to 11 */ 
int tm_year; !* year - 1900, e.g. 83 for 
1983 */ 

int tm_wday; I* day of week, $un=0, 
Mon=1,.„ */ 

int tm_yday; /* day of year, 0 to 365 */ 
int tm_isdst; /* if 1=0, daylight savings 
time in effect */ 

} 


One call to the ITM experts gets you the 
right software at the right price 
... in less than 20 minutes. 

Expertise and low prices are just two reasons 
you should call ITM first. 

For complete information and the 8 other 
reasons call toll free today, 

Mte make software buying simple. 

800 - 334-3404 

IN CALIFORNIA CALL 

415 - 284-7540 

ITM 

936 Dewing Ave., Suite E 
Lafayette, CA 94549 


Circle 197 on Inquiry card 


Auguit 1963 © BYTE Publication* Inc 251 







"The Portable Office" 


FREE u 

$4,000 Worth 
of Software 


I FREE SOFTWARE CONSULTATION 

Simply call (714) 783-3234. To place an order, call 
our toll-free line (800) 845-5555. If we don’t have It 
we ll tell you where to get it! Either way. you win! 


COLUMBIA VP Portable Computer 

Fully compatible wilh IBe^roceTso^FFIoppiesMOKB. 
CPU, socket tor 8067 ^meric proce ^ exp ansion 

bum - ,n AND ' 

$4,000 *®*T**' S A f T)^o! , 0 i**iSs*BAStc* Perfect Writer, Per¬ 
fect Speller!* P^rtecU^le^Perte^Ca^^ Com* 

f M (BELL & HOWELL) 

55K?~U. pwL.cowow PI eel. th. P«‘»3« 

LfsT:’ 50 ”^ "• $ CALL 

PIED PIPER Portable Computer 

First truly portable ^",0,^30^510^64^ BAM. 

quad-density Floppy 0 M PerfectWriter, Perfect- 

full-size keyboard . rrctudes OP/M. P|rjeot'» ^ ^ 

( 4 "x 20 "x 11 ") LIST... $1,296 $ CALL 

RITEMAN Dot-Matrix Printer 

Small enough to fit in your briefcase 
( 2 %"xM"x 10 9/16". 11 lb-), yet prints 
90 132 col. AND full dot graphics (9x9 
printhead) at 120 CPS □n ^anda d 
untreated paper! Adjustable tractor 
and friction feed standard. 
sized characters, double-strike, italic . 
superscript & subscript, continuous 
underline and. of course compressed 
/expanded characters 1 line butter^ g _ 

parallel interface standard, serial op- £ QALL 

tional. LIST . . $499 * nc „p, 

f^FS l *w.'vr “ «* •" * mTE ‘ 

MAN printer lor only $1-&0 morel __ 

fuluoloh^i QQQ 

GRAPHICS 

■ ABC terminal with lull vector 8 char. 

graphics IN 3 COLORS! 

- Morrow Micro-Deosion processor 
i Floppy. CP/M 

* Nation-wide servic® _ , 

Software package f lL ° T woJdS?^®Loqi ‘ 

for novice ease-of-use. WordStar, Looi , 

Calc. BASIC. GRAPHICS module . add $395 
Second Floppy and Data Base program, add $399 

Double-sided Floppies »4d terminal.* MLL 

Morrow uirm-necision w/o color 


IBM PC (MS-DOS) 


Word Processors 





Your 

Wordstar (reg. CP/MD 

495 

300 

Lit) 

Price 

Spellstar 

295 

180 

Alt Power for PC DOS 

75 

54 

Madmerge 

295 

180 

ATI Power {WordStar) 

75 

54 

Super Sort 

195 

1 BO 

So per calc 

75 

54 

BONUS PACK 

990 

455 

MBA5IC 

75 

54 

(Includes: Wordstar 



Multi plan 

75 

54 

& M/merge) 



Visicalc 

75 

54 

Word Handler 

199 

136 

dB Power 

75 

54 

CP/M (Most Formats 1 

Easy Filer 

75 

54 

CP* 

150 

109 

Easy Writer 1) 

75 

54 

Random House Thes. 

150 

109 

Versa Form 

339 

288 

dPATCH 

195 

129 

BSTAM 

200 

144 

MicnsLib File Lib 

295 

195 

Target Fin Model 

325 

253 

ATI Pwr lor CP/M 

75 

54 

Condor 1 Database 

295 

212 

dB POWER 

75 

54 

Condor III Database 

650 

468 

Wordstar Power 

75 

54 

Home Account Plus 

150 

104 

SuperCatc Power 

75 

54 

1st Class Mail 

124 

89 

MBAS 1C Power 

75 

54 

Property Management 

495 

345 

Mu hi Plan Power 

75 

54 

Write an 

129 

89 

dBASE II 

700 

Cab 

Real Estate Invest 

129 

94 

Financial Planner 

700 

499 

Random House Thes 

150 

109 

Bottom UneStraL 

400 

Z09 

Money Decisions 

199 

144 

BSTAM 

200 

144 

ZORK 1 II III 

39 

29 

Card box 

245 

174 

Deadline 

39 

29 

Roots m 

195 

137 

Star Cross 

39 

29 

PlannerCalc 

99 

74 

PC Text 

100 

70 

Target Fin Modeling 

325 

254 

Window 

150 

IQS 

Paiantir Word Proe. 

425 

309 

Wordtnx 

34 

25 

FMS 80 

995 

599 

Joysticks (Kratt Sys ) 

69 

49 

Citation card file 

250 

169 

Spellbinder 

495 

274 

Supervyz 

150 

90 

Mince 

175 

160 

Micro B* f/BASlC 

260 

209 

Final Word 

300 

215 

Micro B* f/MBASIC/ 

260 

209 

Scribble 

175 

159 

COBOL 



Cross Talk 

195 

149 

Smart Key 

60 

46 

St at Pack 

495 

359 

Smart Print 

35 

23 

The Word Plus 

150 

108 

QuickScreen f/BASIC 

149 

123 

The Personal Investor 

145 

99 

MBA SIC. dBASEII 



rm/cobol 

950 

684 

FMS0O 



RM/COBOL Runtime 

250 

179 

dGRAPH 

295 

217 

Job Cost System 

495 

359 

dUTIL 

99 

B4 

File Manager Plus 

149 

199 

Quickc&de 

295 

214 

Advanced Visicalc 

400 

309 

Agri-bus Software 

3500 

1995 

VisiWord 

375 

293 

Prof TimeAcct. 

595 

436 

VisiSpell 

225 

176 

SuperFUe 

195 

117 

Visicalc 

250 

IBS 

70RK J, II. Ill 

49 

36 

Desktop Plan 

300 

229 

Deadline 

59 

42 

VisiDex 

250 

219 

Slar Cross 

49 

36 

V isiTr end i Plot 

300 

229 

Mathemagic 

99 

74 

Bus Forecast. Models 

100 

79 

Pascal Z 

450 

370 

Move-lt 

150 

99 

Pascal BZ (bus. ver) 

450 

378 

Multiplan 

275 

219 

Spellbinder 

495 

274 




Final Word 

300 

216 

CP M 06 


Benchmark 

499 

356 

Random House Thes 

150 

109 

Benchmark mailisl 

250 

176 

Spellbinder 

495 

269 

ClSCoboi 

850 

612 

SP/Law 

125 

90 

FORMS 2 

200 

144 

Benchmark 

499 

359 

FORTH 79 

139 

106 

BSTAM 86 

200 

149 

CROSSTALK 

195 

153 

Move-It 

150 

99 

ZIP (Cor M-BASICI 

160 

104 

DBASE II 

700 

469 

ZIP lor both C and 

225 

142 

Levelll COBOL 

1600 

1059 

M-BASIC 






St atPack 

495 

357 

APPLE 


The Word Plus 

150 

10S 

Games 



Tex Iwriter III 

125 

108 

Cannon Ball Blitz 

35 

25 

Date bo ok 

295 

229 

Eggs It 

30 

21 

Milestone 

295 

229 

Frogger 

35 

25 

Job files (Proj Cost) 

500 

360 

Kamikaze 

35 

27 

Pearl 1 

49 

32 

Master Type 

40 

27 

Pearl 2 

295 

179 

Olympic Decathelun 

29 

23 

Pearl 3 

495 

297 

Robot Wars 

40 

24 

Pei sonal Pearl 

295 

179 

Zork 1. II & III 

40 

27 

The Quad 

495 

419 

Wizardry 

50 

35 

Quick N Easy Pro 

395 

284 

Serious Stull: 



MailMan 

125 

64 

PFS Pers File System 

125 

06 

Quick 'N Easy Gen 

235 

214 

PFS Pers Rep Sys, 

95 

BO 

CRT FORM 

400 

£89 

Eduware (all) 


Call 

Encode/Decode 

100 

74 

Visicalc 3 3 

250 

169 

Diagnostic II 

125 

89 

Desktop Plan 3.3 

250 

169 

Term 1) 

200 

144 

Advanced Visicalc 

400 

315 

Disk Doctor 

100 

72 

(Apple ILI) 



Disk Edit 

100 

74 

Modifiable Debase 

SO 

59 

Scratch Pad 

295 

2Q6 

D B Master 

229 

160 

Move-ll 

125 

94 
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SPECIALS Oh IHt iviONTH! 

Ortuin gemini-io 


IBM-PC COMPATIBLE COMPUTERS 


jSMITH-CORONA 

TjR’Jur price. 

m COMPUTER 

should be 

— WITHOUT ONE! 

Daisy-wneel. ^n iod^ same low 

S“ «&*•& 

56 95 each . List 5849 

MEW Tractor lor TP-l, £12 g 

easy retro-W 



GEMlNI-10 
trom | 

*Star-Micronics 

* -; t uqnM F i nius oatuspa™. 

All ,„ c wu-s 0 LPSON $CflLL m 

tmuous underline 

Special: New prices 
TOO LOW TO ADVERTISE. 

GBMNI-15 *■» M 15 " MrtWU! 

.... 


NEW LOW PRICESI 


Advanced color graphics. 
16/fl hit. 12BK RAM 
11 MByte Hard Disk 
List $5495.s CALL 


EAGLE 




L/LWJf - - ~ __ I 

tbahstah caLOBjWNTEi^^ 

STSSKSsks? 

ssrtsgBarsss 

duly construction TRACTUii'» lETISLQUAUTY 
Ml 160 L: all features of MT-1601 plus l 
printing at 50 cpS- iH#iilll . $ CALL111 

Exceptional buy "" 

buy of the mom" 

a c, CBASIC, CP/M, 1 Floppy 390KByte 

) LIST-$2,999 ... $ CALL 

EAGLE 10 MByte Hard Disk 

AGE DEAL $ CALL fW SPECIAL PACK- 

1 Full Year Warranty, 

^Nationwide service (B ell & Howell) 

FLOPPY DISKETTES 
Best Prices in the World 


IBM-PC 64K 

two floppies 320K 
color board SCALL 




COLUMBIA 


EAGLE PC—Fully IBM Com¬ 
patible. Dels olved keyboard 
105 keys, 24 user-defined 
SABLE PC— 

S1995 


-1 floppy ■ List 

SCALL 


EAGLE IBOO—Uses8086, 
faster than IBM-PC SCALL 



COLUMBIA 1600 accepts all 
IBM boards, reads all IBM 
software. 128K. 9 expart 
sion slots! NEW: 53.000 
FREE SOFTWARE: JCALL 


| 



CORONA PC 

The quality you expect from Corona — at a 
price you can afford! 128K RAM standard. 
2 Floppies (320 KB each] or 1 Ffoppy artel 
10 MB internal hard disk A expansion 
slots, 83-key keyboard, serial & parallel 
ports High-resolution graphics standard 
(640x325 pixels)! Both MS-DOS and CP/M 
86 included, GWBASfC, GSX graphics 
software and word processor standard. 

LIST $2,999 SCALL 




SEC 

P-BBOO 

|N 


Personal Computer System: Just Arrived: 

AH the flexibility one could ask for. in higher per 
formance system? Z-80 standard. 8086 TG-bit pro¬ 
cessor optional, ROM Sasic (S/16 bit), Graphic RAM. 
5% and 8" floppies. Include 3 individually-controlled 
windows, text & graphics, RGB or composite dis¬ 
play, cassette interface 

LIMITED SUPPLY SCALL 


hevj 

Brother 

HR-15 

Letter 

Quality 

printer 



SOFTWARE SPECIAL 
| SELECTOR V 2nd GENERATION 
DATA BASE 

More Powerful More Flsxable 

Built-in capability to extract information 
from up to 6 Dill-files simultaneously 
to generate a single report 1 
Full-Screen Editor integral, allowing Free 
creation at One. Entry Screens with no 
additional software! (No need for Quickcode 
or similar software) 

LOWER PRICED: List £9D0 Only $649 
(Compare with DBase plus 
Quickcode) 

[SPECIAL OFFER: Selector V Demo, 
Handles 60 Records wdh Full Capabilities 
and Full Documentation. 

[ONLY $1 Per Record |SB0] 


Displayed and sold at eur Showroom, 
12210 Michigan Awe., Grand Terrace, CA: 

l MICRO-DECISION 
by Morrow Designs 


Perfect / 

| desk-top computer: 

■ Z-80 1 Floppy standard, 2nd optional. Optional 
terminal, or use your own • CP/M with user friendly 
"shell" ■ WordStar, Spellchecker, Spreadsheet 
Microsoft Basic-80 & BASIC List $1195 to 5179G, 
Limited Quantity CALL For Availability. 

NEW: Now with double-sided double-density Flop 
pies (BOO KB storage) and with Data Base Manage- 
| ment Software CALL For Availability t 


NEW; JUKI 6100 

Letter quality daisy wheel printer, all wore] 
processing functions/graphics, 18 CPS 
List $699 ... SCALlI 


SEC 

APC 



Extremely sophisticated . 
graphics and color display 
(1024x1024 pixel) 16-bit 
(8086f), T2SK standard, expandable to 256K. 1-28" 
Floppies 1 MEG each (run any DP/M program avail¬ 
able on 8") Detachable keyboard, integral monitor 
(mpnochrome/cofor). Extensive software. 

N01 Monochrome, 1 Floppy List $3298 

HQ2 Monochrome, 2 Floppies . . List $3991 
H03 Color monitor, 2 Floppies ... List $4998 
CALL lor appointment 


tAXAM COLOR MONITOR-- ....SCALL 

AMDEK 12" Amber... Si59 

AMDEK COLOR III RGB ... $382 

Zemlh RGB hi-resolution RGB _J524 

PGShi-res. 12“ RGB.S645 

NEC 12“ RGB hi res.SCALL 

INTERFACES S MODEMS. ETC. 

Hayes Modems...SCALL 

MICROFAZER printer buffer .$139 

ALL DU AO RAM BOARDS .$CAU 

TVMAC printer-adapter f/APPLE ... $89 
GRAPPLER. S129 

DOT-MATRIX PRINTERS: 

Okidata 83A 132 cdI.(s/P} .$649 

Okidata 84-P 200 cps 6 50 ops .... $994 

Okidata 92, just released _„__ I CALL 

NEW: Cul Sheet Feeder for 

Okidala 84 ...5 CALL 

IDS Micrpprism: serial and parallel inputs, 
two pruning speeds and printing 
grades Draft/Correspondence... $519 

Letter-Quality Printers: 

Fugitsu 80CPS (f) J2ZB9 

NEC 3510 33eps serial ..*1449 

DIABLO 620 ?5cps. ser.. Si 094 

DaisyWriter 200. 48K buffer?..$1023 

TRANSTAR. emulates Diablo 

parallel.... 

TOSHIBA T350. heavy-duty ..$1649 
QUME NEW SPRINT II 40 eps 

LIST $1681.....| CALL 

QLYWtA ES100KF0 Electronic 
TvpewriEer/Printer 17.5 CPS. s/p 51150 


IEW: COD T5-Day Exchange Privilege (subject to terms belo^iam-. Poos in it™ 

* - - -- - * — * — - ------- ----serial checks mm 2* 


Mo.-Frl. 7:00 AM-5:30 PM PST. Sat.12:00 Noon-5:00 PM PST m.^ 

CA. AK. HI call (714) 832-3443 TELEX' 472-0127 ATTEfJ EMD 
C REFERENCE. BARCLAYS BANK OF CALIFORNIA (213) 892-7244 
I I OB AMEfUC *N express, visa. imstERCHAW 
I LJ U l AP0 m * INTERNATIONAL ORDERS ACCEPTED l 

I ™ il ITNC P.O. Box 3791 , Riverside. CA 92519 ^ 


router ( 
{neck 


frion-MSh) 5 



of 1 □ur regular $ 
grnmmii only. 3D . 

d requires payment in lull by Cashier's Ch?i 

... _ ._ad Aiiptrseiles alf nr 101 offers Prices sublet in 

change md offers maybe wlihdrawn wfThfdLlf prior notice. Atl me/chanttisa new m originat factory canons, carry full 
Tnantriacturer's wjurnnity, null are cuvtfrt by full insursncE during shipping Absofut^ly no return dffl used m dam¬ 
aged items. Software leiumablt! ONLY In UNOPENED original wrapping we new offer t5-DAY EXCHANGE 
PRIVILEGE, subject to 10% restocking charge m retum.ad merchandise; nod excluding special order rtems. Add 3% 
lor Handling, Shipping 5 Insurance ($$.95 minimum) 

APPLE is Irsdemarx oi Apple Computer ter IBM Is Irademark Dl tefomattenal Business Machines, Inc. 
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localtime{&t) returns a pointer to a 
structure of the same kind, but with 
local time instead of GMT Finally, 
the function asctime() accepts a 
pointer to a tm structure and returns 
a string of the form 

Wed Apr 13 21:13:30 1993 \ n \ 0 

It would also be nice to have available 
the date command (described in sec¬ 
tion 1 of Volume 1), which elicits a 
string in this format; or which, if 
typed with an argument, is used to 
set the system clock, as in 

date 8304132113.30 

which sets the date shown above. 
Users who do not already own a real¬ 
time dock may find time() and stime{) 
convenient primitives, for a count of 
seconds can be maintained using 
simple hardware (or no new hard¬ 
ware at all, if interrupts are available). 
Owners of real-time clocks might 
prefer that localtime() had been the 
primitive function because it seems 
silly to have to implement time(} by 
reading a date that is then converted 
to seconds since 1/1/1970, only to 
hand this back to localtime() to get the 
date again. However, the conversion 
to seconds is no big deal, and the 
transformation is a useful one to 
make in any case. Many interesting 
problems, from appointment sched¬ 


uling to keeping track of the planets, 
involve computing the duration be¬ 
tween two points in time; this is a far 
more natural operation when those 
points are represented as elapsed 
seconds from a common epoch than 
when they are encoded in the 
asctimef) type format that is admitted¬ 
ly more suitable for display 

Difficulties Acknowledged 

Functions like sin() or strcat() are 
clearly indifferent to the operating 
system under which they are in¬ 
voked; translation from Unix to 
CP/M will be an issue only for func¬ 
tions that call on the Unix system in¬ 
terface. As I stated earlier, system 
calls that deal with concurrent pro¬ 
cesses, or that depend too intimate¬ 
ly on the structure of the file system, 
will be inappropriate for CP/M. The 
difficult ground occurs with Unix 
functions for which an analogous, 
but not identical, service makes sense 
for CP/M. For example, chdir() 
changes the default directory under 
Unix and could be used under CP/M 
to log a different drive or user num¬ 
ber. Likewise, the Unix system calls 
accessj) and $tat() retrieve information 
about a named file and could be 
mapped into CP/M lookalikes. The 
appropriateness of doing this is part¬ 
ly a subjective matter; you may feel 
comfortable with the identification, 
or the analogy may seem strained by 


the attempt to ignore the underlying 
differences of the file systems. It is 
easy to state criteria for translation— 
the meaning of the function is pre¬ 
served, and the result works well in 
the new environment. The hard part 
is judging that these conditions are 
met in specific cases. 

An example of a bad translation 
might be instructive. The system call 
unlink(), which deletes a file from a 
directory, is entirely at home under 
CP/M, and I adopted it without 
hesitation. Suppose I want to do the 
same with its companion call link 
(oldname, newname), which creates a 
directory entry "newname" as a 
synonym for the already existing file 
"oldname". CP/M does not allow two 
names for the same file, but if I get 
rid of the old one, then 1 will have 
merely renamed the file. Should I 
coerce link( ) into performing the 
rename{ } function under CP/M? Clear¬ 
ly, no. The essential idea of linking 
has been destroyed along with the 
original file name. Common practice 
is to coin the new function renamef), 
as in BDS, Supersoft, or Aztec C. 

Other Inheritances 

Beyond the standard library, most 
of the CP/M C compOers support I/O 
redirection and the argc, argv conven¬ 
tion for command-line arguments. 
The redirection itself is quite easy to 
achieve, but pipes are more trouble- 



State-ofthe-art $19.85) 

\tiam Filter (for J ^ _ TRS - 8 o. 1BM P . c 


Video Filter 

w «d admits VIDEO FILTER We designed ft 


ID Z 

Phonal* 


TO ORDER, CALL 000-222-0618, (N NEW JERSEY, CALL 300 222-0617. 

MASTERCARD, VISA, AMERICAN EXPRESS ACCEPTED. 

ALLOW 2-3 WEEKS FOR DELIVERY. SPECIAL RATES AVA1ABLE FOR LARGE ORDERS. 
N.J. RESIDENTS MUST ADD 6% SALES TAX. 
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The ultimate printing machines. 

Perfect business partners for IBM, Apple, 
Osborne, Eagle and other micros. 






Computer printers manufactured in the 
US. and Europe for worldwide markets , 


One machine solutions to every 
application. Prices starting at $698. 


Meet the leading family in multi¬ 
functional micro printers. The 
80-column Tally MT 160 for a 
small footprint; the 132-column 
Tally MT 180 for accounting and 
spreadsheet packages. (Print at 
120 cpi and get 264 columns!) 

A Word Processing package 
I gives you letter quality text, 
proportional spacing, margin 
justification, auto centering. A 
resident Graphics package offers 
the versatility of two different dot 
densities. And you get high 
speed report printing at 160 cps 


bi-directionally. Plus eight 
different resident character 
widths for condensed or double¬ 
wide printing. 

There’s more. 3-way paper 
handling lets you use fanfold 
forms, letterhead or roll stock. 
The control panel has a 
conversational program menu for 
easy “answer a question’’ push¬ 
button set-up. The dual interface 
has both a serial and parallel port 
for direct plug compatibility with 
your micro (no hidden interface 
costs!) And one look at the solid 
machine construction lets you 


know that Tally builds printers to 
last! 

Tally has the printers for today 
that you won’t outgrow tomorrow, 
Mannesmann Tally, 8301 S. 
180th Street, Kent, Washington 
98032. Phone (206) 251-5524. 
Mannesmann Tally Canada, 703 
Petrolia Road, Downsview, 
Ontario M3J 2N6. Phone (416) 
661-9783. 

For the name of tl 
outlet nearest you, can 

1-800-447-4700. 

(In Illinois 
















PERFORMANCE 


QUALITY 


SDSystems 


RELIABILITY 


The Choice of Systems Integrators Worldwide! 

The features you need, the quality you demand, and 
field proven with over 50,000 S-100 boards sold since 
19 77. SDSystems quality board products now backed by 
a one year warranty. 



SBC 200 
$315 


CPU Board 

• Z80A Processor, 4 
MHZ. 

• Serial Port 

• Parallel Port 

• Includes Monitor 
Prom 


IEEE 696/S-100 BUS 

n 

I ExpandoRAM III 
$650 

Memory Board 

■ 256K Dram 

■ 4 MHZ Operation 

* Software Selectable 
Bank Switch 

* Ideal for use with 
Banked CP/M Plus fM 



Versa Floppy II 
$450 

Disk Controller 

* Control up to 4 Drives 
Simultaneously 

* Single or Double Side 

* Single or Double 
Density 

* includes CP/M Plus rM 
(V3.0) and "BIOS 


■ Buy the Complete SDSystems 
Three Board Set with CP/M Plus™ 

■ And SAVE 

I 

- Price if Purchased Separately $1415 


“ ” “ 7 

YOUR I 
COST I 
*1295°° I 


SDSystems State-Of-The-Art 
S-100 Mainframe Enclosure 

* 6 Slot Motherboard with folded 
bus architecture 

* Power supply reset, and on/off 
are integral to the motherboard 

■ Dual cooling fans 

* Compact size approximately 
4"X14"X17" 


CP/M P!us™-Htgh Performance 
Single User Operating System 

* CP/M 2.2™ compatible-no 
modification 

* When used with SDSystems 
256K memory board speeds are 
up to 7 times faster than CP/M 
2 , 2 ™ 

* Support for 1 to 16 banks of RAM 

* High performance file system 


Obtain These and Other Fine SDSystems Products From: 

14425 North 79th Street, Suite B 
Scottsdale, Arizona 85260 
TELEX 165025 
Technical 602-991-7870 
Sales 800-528-3138 

FULL DEALER SUPPORT 


Visit our Showroom, Hours MondayTTiday 9:00 am-5;00 pm 

CP/M 2.2 and CP It\A Plus Trademarks of Digital Research, Inc. 


SI 00 

Oiv of B9B Corp 



some to implement, and only BDS C 
does it, so far as I'm aware. It's easiest 
to have each program run to comple¬ 
tion and deposit its entire output in 
a temporary file, to be used as input 
by its successor. But a more foolproof 
way is to limit the output of in¬ 
dividual programs—to avoid filling 
the disk—even though this adds the 
burden of round-robin management. 

Command-line arguments are also 
easy to provide, except for the minor 
detail that CP/M refuses to let you do 
it! There's no legal way to capture, in 
argv[0], the name by which a program 
is invoked; thus, phrases like 

if(argc==1) { 

printffusage: %s filename \n”, argv[0]); 
exit(); 

} 

cannot be used with CP/M. Much 
more annoying is CP/M's insistence 
on mapping its command line to up¬ 
percase; this makes it impossible to 
run a Unix C program in which the 
command-line switch -a has one 
meaning while -A has another. 

Devices as files: One of the out¬ 
standing features of Unix is its 
uniform syntactical manner of ad¬ 
dressing files and devices. Some of 
the C compilers, including Aztec C, 
support this to a limited extent; the 
names con;, 1st:, rdr:, and pun: cor¬ 
respond to the logical CP/M devices 
so named. It is legal to open the 
listing device for output; 

RLE *lst, *fopen(); 

if((lst = fopen("lst:”,''w”)) == NULL) { 

fprintffstderr,’"cannot open 1st: device \n"); 

exit(); 

} 

Then you can send formatted output 
to the printer: 

fprintf(lst, "The square of %d is %d \n”, i, i*i); 

What is really wanted is the ability 
to incorporate arbitrary new devices 
into the file system; by writing a set 
of drivers and associating them with 
a name, I should be able to "open" 
the named device, read from it, and 
write to it using standard library 
functions. Further, writing the 
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IS OUT.... 

JUKI LETTER QUALITY, DAISY WHEEL PRINTERS ARE NOW AVAILABLE NATIONWIDE AT $ 699 00 



There's no mystery about it! Juki's Model 6100 bi- directional, daisy wheel printers are full featured and priced right! 


Designed to perform word processing and graphic 
functions including bold face, subscript, superscript and 
shadow, the Model 6100 prints at 18 cps, has a propor¬ 
tional spacing control and utilizes 100 character drop-in 
daisywheels. The Juki printer uses IBM Selectric Ribbons 
and is compatible to IBM, Apple, Osborne, Kay pro and 
most other personal computers. But that's no secret! 

lime 


The news is that the Juki Model 6100 printers are now 
available through a reliable network of industry profes¬ 
sionals strategically located throughout the country to 
give you the prompt, dependable sales and technical 
service you need. And Juki distributors are backed by a 
company who has been specializing in electronics for 
over 25 years. 

So, contact the Juki distributor nearest you for the real 
undercover story on the best letter quality, daisy wheel 
printer around. 


CONIACI TOUR JUKI OISIMBIIIOR FOR THE DEALER LOCATION MOST CONVENIENT FOR TDD 


ACGHN DATA PRODUCTS 
73Q4-L South Alton Way 
EfigtewoDiL CO 80112 
303/7T9 6G44 
Semng 

Ml.WV CO.UT NM 


BUTLER ASSOCIATES, INC 
S3 A Winchester Street 
Newton, MA 02T61 
617/9G4-S27D 
Serving: 

MENU .YT.CT.Rt.MA 


COMPUTER SERVICES 
INTERNATIONAL COUP 
90S Boulevard East 
Weehawkcn, N( 07087 
Zai/SGG-ZBBQ 
Serving. METRO MY.E PMI 


GENTRY ASSOCIATES. INC 
7665 Currency Drive 
Orlando, ft-32HD9 
305/059 74&0 
Ser* mg: 

TN.KC.SC. MS. U.AIMH 


INFORMATION SYSTEMS. INC. 
2Alt} E Oakton Street, Unit K 
Arlington Bcietiis. tt 00005 

mrmxm 

Serving: 

WI.IL.MN.IAJMD.NLND,KS.S0 


INTERNATIONAL BUSINESS 
SYSTEMS CENTER 
7023 Utile River Turnpike 
An (sand ate, VA 22003 
7D3/75Q-380Z 
Serving. MD.DE.OC.VA 


OSSMANN COMPUTER 
TECHNOLOGIES, INC, 
GOES Old GciHamer Band 
E. Syracuse. NY 13057 
315/437-6GG6 
Serving. UPSTATE NY 


SIGMA DISTRIBUTING 
/110 IIBth Avc.N.E. 
Bellevue. WA 90005 
700/454-113 07 
Serving: 

WA.DR ID.AR 


SOUTHERN MICRO 

distributors 

0700 Royal lane 
Irvine, TK 7&DG3 
714/256 6036 
Serving: TX.QMH. LA 


STAR TRONIC 
DISTRIBUTOR CD 
73376 Freeway Park Drive 
Farmington Hills, Ml 48024 
3 T 3/47 7-75 60 

Serving: Ml, IN. DH.KT.PA, W. Pfi.WY 


TECHNOLOGY MARKETING CMP. 

VITEK 

WESTERN MICRO 

NATIONAL HEADQUARTERS 

WEST COAST 

2300 Valley View lane 

930-G Boardwalk Avenue 

TECHNOLOGY 

1 EJtL 1 INDUSTRIES 0FAMERICA. INC 

JUKI INDUSTRIES OF AMERICA. INC. 

Suite 109 

San Marcus, CA 92069 

10040 Bnlih Road 

PA ENVISION 

CALIFORNIA DIVISION 

Dallas. TX 75234 

6TD/744-8305, 

Cupertino, CA 95014 

239 Market Sired 

20437 South Western Avenue 

214/743-7394 

Serving: 

408/725-1G6G 

Saddle Bieak. NJ 07662 

Terraitce, CA 90501 

Serving: TX.QK.AR.lA 

S.CA 

5tmngrK.GA.NY.AZ 

201/360 3666 

213/370 9001 












drivers should be sufficient; I should 
not be required to recompile the stan¬ 
dard library. 

This could be achieved in the 
following way: a standard source file, 
devices.c, could be used to house all 
device drivers, these being, for each 
device, the appropriate "flavor" of 
open(), closef), read(), write(), and 
lseek(). The compiled form, devices.o, 
would be available on the disk for 
linking. 

We might find, in devices.c, a struc¬ 
ture such as the following: 


struct dev { 

char *rtame; /* device name */ 
int (*open){); /* open function */ 

int (*close)(); I* close function */ 
int (*read){); I* read function */ 
int (*write)(); /* write function */ 

long (*lseek){); I* Iseek function *1 
} dev[ ] = { 

{'‘plotter", p!_ope n, no pe r, pi_read, 

pl_write,noper}, 

{NULL,NULL,NULL,NULL,NULL,NULL} 
/* mandatory last entry */ 

}; 


Finally, 
the reason 
to buy a 
computer 


The function names pLopen,. * . 
would be declared ahead of the struc¬ 
ture definition. A null function, 
noper( ), simply returns 0 when called. 

The standard library function 
Open( ) must be written so that a given 
name that is neither a file name nor 
a CP/M device name (e.g., con:) can 
be associated with an external device. 
If the name corresponds to entry n 
in the device array devjf, the file 
descriptor returned by open() is 
n+MAXFD, where MAXFD is the 
number of file descriptors reserved 
for files and the CP/M devices. The 
search loop might appear: 

for (i=0; dev[ i J.name != NULL; i++) 
tf ($trcmp(name, dev[ i J.name) == 0) 
return (i+MAXFD); 
return (-1); 

The other standard library func¬ 
tions, such as read(}, must know how 
to use this file descriptor: 

read(fd t buf, n) 
int fd, n; 
char *buf; 

{ 

if {fd > = MAXFD) 

return (*dev[fd - MAXFD], read)(fd, buf, n); 

) *” 


EXCEL 

Software to be released in the U. S. December 1983 
through selected, supportive Distributors. 


Restrictions Inherent in CP/M 

Beyond CP/M's mapping of com¬ 
mand-line arguments to uppercase 
and its refusal to turn over the pro¬ 
gram name to argv[0j, some other 
problems are hard to get around. 
Perhaps the most vexing of these is 
that CP/M denotes the end of a line 
of text by a carriage return followed 
by a linefeed. Unix employs just the 
linefeed. The problem has its origin 
in the teletypewriter code: the car¬ 
riage return and the linefeed cor¬ 
responded to physical actions on the 
teletypewriter; a separate newline 
code should denote the beginning of 
a new line. As it stands, both CP/M 
and Unix behave reasonably. 

I suspect that implemented must 
agonize over how to handle this sit¬ 
uation. For simplicity, consider out¬ 
put only: we might want to arrange 
for putc() to write a carriage- 
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Circle 169 on Inquiry card. 






True MAIL ORDER Prices 

With so many so-called Mall Order establishments using 'toil free” lines, and grandiose advertising, how can you, the customer, expect to 
receive true mail order savings? We have done away with these expenses to offer comparable service passing on the savings to you. Our 
reputation for low prices and satisfaction is outstanding. 


DISKETTES 


'Kangaroo: Mibrary case) 

5W SS-DD. 

,. , $21.35 

5 T A" DS/DD. 

$28.95 

Now available: The '6-pak 1 


5V* SS/DD .. 

, , , $14.45 

DS/DD ..... 

, , , $19.45 

— 10 yr. Warranty — 


Elephant: 


5VS SS/DD 

. .. $21,95 

5%” DS/DD . 

, $28.95 

Verbatim: 


5V*" SS DD. 

, $22.95 

5W ds do . 

$38,95 

Dysan: 


5V*’ SS/DD. 

. $29.95 

s’/tds/do . s .. 

$38.95 

Library Case S*a* . 

. . $ 1.75 


MODEMS 

Hayes: 

Micro Modem II 
with Terminal Program 
without Terminal Program . 
Hayes Smartmodem: 

300 Baud ... . 

1200 Baud .. . 

Hayes Chronograph .. 

Novation: 

J-Cal. 

ApplecaT II ,. 

Smartest 1200 Baud 

U.S. Robotics- 

300 Baud 
1200 Baud 


$285.00 

£255,00 

. $199.00 
. $505.00 
, $179.00 

$104,00 

$285,00 

$440.00 

$165.00 
. $459,00 


COMPUTER PRODUCTS 
FOR IBM 

The Ultimate Peripheral 
MONTE CARLO™ GT “ CARD 

64 K . $CALL 

$45 per 64K upgrade 
Ask about the Quatro IH Card 

T & G Products: 

Joysticks . $42.00 

TrakbaN.. ( ,...$49 00 

BUSINESS 

Vfsicorp: 

Visidex .......$180.00 

Visiflles ..$180 00 

256K Visicalc ,.$180.00 

Visitrend/Plot..$225.00 


ENTERTAINMENT: 

Infocom: 

Zork L ,.. 

Zork If . 

Zcrk ill ....... 


PRINTERS 

Okkiata: 

MiCrefine 92. $ 499,00 

Microline 93 . . . S 869,00 

Pacemark 2350: 

Parallel .. $1999.00 

Serial . $2099.00 

Pacemark 2410: 

Parallel . $2299.00 

Serial .._ $2399.00 

Call for prices on the entire fine 
of Okidata Printers. 

Calf for the New Epson FX Printers. 

CJTOH: 

Prowriter t Parallel $ 369.00 

Prowrtter II Parallel . $ 629,00 

F-10 Starwrlier . $1150,00 

F-10 Prsntmaster . SCALL 

Brother HRI: . $ 775.00 

Smith Corona TPI: . $ 539.00 

Star Micron ics: 

NEW Gemini 10X Call for low prices! 


NEW PRODUCTS 

Commodore 64 SCALL 

Commodore Disk Drive SCALL 

Panasonic JR200 .. , $299.00 

Percom Hard Disk Drives: 

(Apple/tBM.TRS-80) 

5, to, 15 and 20 MB $CALL 

Juki Printer: 

- L'Q * 1BCPS.. . $CALL 


TANDON DISK DRIVE 
SPECIAL 

TM400'? DS/DD 320K Bytes $245.00 
Tffl-55 32DK Bytes Halt Height $239.00 


GuadRam Quadboard 

64K .. ....... ....$285.00 

128K . .. $330.00 

192K . $375.00 

256K . .$415.00 

Kraft Products: 

Joysticks .. 

Game Paddle. - 


..$27,00 

.$27,00 

.$27 00 


. $55,00 

.. $29.00 

Davong Hard Dfsks 

5 Megabyte .. .. $1359,00 

IQ Megabyte. $1759,00 

15 Megabyte.$2153.00 

Maynard Electronics 

Floppy Controllers w/Paralle! ,$209,00 
Floppy Controllers W/Serial .,, $239.00 


Send orders and inquiries to: 


TM 


Computer Apparatus 

P.O. Box 32063 • Aurora, Colorado 80012 
Telephone Inquiries: (303) 759-9251 

Monday thru Friday — 9:00 a m to 5:00 p m. (Mountain Standard Time) 

We built our reputation on low prices 
for the informed computer user. 


MONITORS 


Amdek: 


Cofor t .. 

. .$295,00 

Color 11 .. 

. ..$489.00 

300G Green . . 

. . .$145.00 

310G Green. 

. . $175.00 

310A Amber. 

$175.00 

Zenith: 12" Green.. 

. .$ 99.00 

USI: 12" Amber. 

...3159.00 

12" Green.. 

..,$155.00 

*Taxan: Amber.. 

. ..$139.00 

PGS: RGB Monitor,. .. 

, CALL 

BMC: 12" Green. 

. ..$ 85 00 

NEC 1203 HI Res RGB. 

. ..$589.00 


DISK DRIVES 


For Apple: 


Fourth Dimension: 


w o controller . ., .. 

. , $219.00 

w/ controller . 

. . $309,00 

Rana Elite !: 


w/O controller .... 

.. . $270.00 

w/ controller. 

... $339.00 

For IBM: 


Shugart Half-Height , 

S239.00 


COMPUTER PRODUCTS 

FOR APPLE 


MBI: 


ViP Graphics Card .. 

. . $109.00 

Appletime Clock Card , . 

3 75.00 

Silicon Valley Systems: 


Final Analysis ,. 

. ,,$149.00 

Word Handler. . ,,.. 

..,$115 00 

Continental: 


Home Acct .. 

.. . $ 45,00 

On-Line: 


Screenwriter 11 Pro.. 

., .$139.00 

Visicorp: 


Visidex......., 

,,.$180.00 

Visifiles .. 

. . .$180.00 

Visicalc.... 

...$180.00 

Vis it rend/Plot.. 

...$225,00 

Stoneware: 


DB Master. 

.. .$149.00 

DB Utility Pak..,, 

., , $ 65 00 

T & G Products: 


Joysticks......_ ...... 

,... $42 00 

SefecHa-Port.... 

,...$42.00 

Game Paddles.. 

.., . $28 00 

Davong Hard Disks 


5 Megabytes 

. SI359.00 

10 Megabytes 

$1759.00 

15 Megabytes 

$2159.00 

Ram Cards 


Microsoft 16K .. 

_$75.00 

Generic 16K . . ... . 

. . . $60.00 

Microsoft CP M Z80 Card . 

$249.00 

80 Column Card: 


Vldex w softswitch . 

. S269.00 


DELIVERIES 2 - 4 weeks average 
PERSONAL CHECKS Cashier’s check and 
money order will receive shipping preference 
VISA & MASTERCARD Add 4% to total 
CATALOG Send tor full pricing details 
Pnces subject to change without notice 
SHIPPING: UPS add $2 DO plus 
3% of order total, or we calculate 
exact freight 


Circle 86 on Inquiry card. 
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retum/lmefeed pair when given the 
newline argument (LF). But then 
putc() behaves improperly when we 
use it to write a binary file. Aztec C 
provides two versions of putc(); the 
second version expands newline 
characters to carriage-return/linefeed 
pairs, while the first does not. In 
C/80, a file is opened in either text or 
binary mode; this determines 
whether newlines are given special 
treatment on output. 

My own inclination is to avoid all 
special handling of the newline char¬ 
acter: when writing 1 \n T to a file or 
device, simply write the lone charac¬ 
ter as it stands. You can always pass 
text files through a trivial filter that 
expands the newlines to carriage- 
retum/iinefeed pairs. In the case of 
certain devices, such as the console, 
the lack of expansion is a nuisance, 
and it would seem that you should 
allow drivers for particular devices to 
prescribe special treatment of par¬ 
ticular characters. This is what Aztec 

C does for the CP/M devices con: and 
1st:, Alas, that interfered with my at¬ 
tempt to perform even low-level I/O 
to the 1st: device (an Epson printer) 
for graphics control. 

Actually, I like the idea of having 
the device drivers rather than the for¬ 
matting function printff) (or worse yet, 
writef)) perform the expansion them¬ 
selves. What is needed to resolve my 
graphics problem is simply another 
device name for the printer-one that 
exercises the same communication 
ports, but with a binary protocol. 

A related problem occurs with 
detection of the EOF (end of file) con¬ 
dition. Under Unix, a file may con¬ 
tain any integer number of bytes, and 
it is possible to read a file down to the 
end using a loop such as: 

while (read(fd, &c, 1)} { 

r 

Because read(} returns the number of 
bytes actually read, a returned value 
of 0 signifies EOF. Under CP/M, files 
have physical lengths equal to some 
integral number of 128-byte sectors. 
A text file might not end on such a 
boundary; the CPMEOF (Control-Z) 
character is used to delimit the end 
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of the file. In the unlikely event that 
one were reading a text file a byte at 
a time using read(), it would be 
necessary to modify the loop shown 
above: 

while (readffd, &c, 1) && c != CPMEOF) { 

i" 

Some Actual CP/M C Compilers 

There are quite a few C compilers 
around, three of which I've used to 
a significant degree: small-c, BDS C, 
and Aztec C. Each is remarkable in 
its own way. They will serve as illu¬ 
strations of how C has been imple¬ 
mented for microcomputers. 

The small-c code 
generator produces 
assembly mnemonics 
for the 8080 but can 
be made to produce 
mnemonics for other 
processors as well. 

small-c: small-c is a subset of the 
C language and was created by Ron 
Cain, who simply wanted a compiler 
for his home computer. It is de¬ 
scribed in his article "A Small C Com¬ 
piler for the 8080s" (see Dr. Dobb's 
Journal, Number 45). The small-c 
compiler is written in small-c and is 
fully compatible with Unix C. It had 
to be; the first working version was 
compiled on a Unix system. 

Small-c has char and int data types 
and pointers to each of these; there 
are no floats, longs, multiply-dimen¬ 
sioned arrays, or structures, Control 
statements include if, else, and while; 
there is no for, do, or switch. Only a 
subset of the operators is supported, 
not including &&, ||, or the assign¬ 
ment operators + =, * =, etc, None¬ 
theless, the language is dearly useful: 
it served to write its own compiler. 

Although it was not originally in¬ 
tended for CP/M, a CP/M version of 
small-c is available from the Code 
Works of Santa Barbara, CA. This in¬ 
cludes full source code for the com¬ 
piler, which is in the public domain, 
and a run-time support library, which 
is copyrighted. Many extensions of 
this compiler have appeared, includ- 


Here’s where to find more 
printer for less. 

DIGITAL ENTRY SYSTEMS 
27 Spruce Street 
Waltham. Massachusetts 02154 
(617)899-6111 

GENERAL MICROCOMPUTER 
Georgetown Center 
52303 Emmons Road, No. 26 
South Bend, Indiana 46637 
(219)277-4972 

INTECH GROUP 
Royal Commerce Center 
2025 Royal Lane 
Dallas, Texas 75229 
(214) 241-1717 

KALTRONICS 
702 Landwehr Road 
Northbrook, Illinois 60062 
(312)291-1220 

MICROAMERICA 
21 Putnam Street 
Needham, Massachusetts 02194 
(617) 449-5807 

MICRO DISTRIBUTOR 
11794 Parklawn Drive 
Rockville. Maryland 20852 
(301) 468-6450 or (800) 638-6621 

MICROWARE DISTRIBUTORS. INC. 
20415 S,W. Blanton Avenue 
Aloha, Oregon 97007 
(503) 642-7679 

MONROE DISTRIBUTING. INC. 

2999 Payne Avenue 
Cleveland, Ohio 44114 
(216) 781-4600 

PARAGON SALES 
780 Charcot Avenue 
San Jose, California 95131 
(408) 263-7955 

PREMIER SOURCE 
18380 Enterprise Lane 
Huntington Beach, California 92648 
(714) 842-2208 

STAR DATA, INC 

3031 E Indian School Road, Suite 16 
Phoenix, Arizona 85016 
(602) 955-9233 

SYSPRINT, INC. 

7777 South Central Expressway 
Suite 2A 

Richardson, Texas 75080 
(214) 669-3666 

TRANS ALASKA DATA 
SYSTEMS INC. 

200 Center Court 
Anchorage, Alaska 99502 
(907) 561-1776 


TOSHIBA 







Toshiba’s PI350. 

It’s the three-in-one printer that 
gives you so much because it offers 
so many choices. 

Choose rapid-fire letter quality 
printing at 100 CPS. 

Or draft quality printing at 
speeds up to 192 CPS. 

And the P1350 prints graphics, too. 

It gives even more. 

More pins (24) in the printhead than 
anyone else for a 180-dot-per-inch 
density pattern with a single pass. 

More choices of pitches and char¬ 
acter fonts. 

Plus more reliability, more per¬ 
formance, and more paper feed 
options, including Toshiba’s ultra- 



dependable automated sheet feeder. 
And asks very little. 

The suggested list price of Toshiba’s 
spectacular three-in-one 
P1350 printer is just 
$2195, plus options of 
your choice. 

So find out how much 
you can get for so little. 

Write Tbshiba America, 

Inc. today. 


Show me how you give 
so much for so little. 

Please send me more information on 
Toshiba’s PI 350 printer, 

Mail to: Toshiba America. I no. 
Information Systems Division 
24A1 Michelle Drive, Tustin, CA 92680 
Or call toll-free 1-800-4S7-7777 

NAME 


TITLE 


COMPANY 


ADDflESS 


CITY 


STATE/ZIP 


PHONE 


“NO OTHER PRINTER GIVES SO 
MUCH,YET ASKS SO LITTLE” 

TOM WATSON, golf professional 


MODEL 


TOSHIBA 

P1350 



PRINTING SPEED 


IQO CPS - Duality 

192 CPS - Draft Quality 


t OF PRINT 

HEAD PINS 24 


POPULAR FONTS 

carriage she 

GRAPHICS 

PAPER FEED 
OPTIONS 

INTERFACES 

COMMAND SET 
COMPATIBLE WITH 

PR ICE 


Prestige Elite* Courier 10* 

Data Process i r*9 

15“ - 112 charsetar$ at iO pitch 

* 1 BO x ISO dots- p$r inch 

Bi-directional 

Automatic F««der 

(ultra reii*bls-£mmd dampening) 

Centronics lindustry standard) 

R s - 2 32C c i ndust,ry standerd,) 

Quine Spr int 5 conqpat 

l&M t DEC t Apple, and Oth^r 

$2195 




In Touch with Tomorrow 

TOSHIBA 

For further information, contact: Information Systems DivisionTOSHI BA AMERICA, INC2441 Michelle Dri ve/IVistm,CA 32680 
Circle 301 on inquiry card. 
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At Diamond Software we 
offer the best selling business application soft¬ 
ware for your IBM PC, CP/M or Apple Computer at the lowest 
possible prices And we maintain a complete technical department 
to assist you before, during and after your system purchase. Not only that, we 
offer same day shipment on most Items and we accept Visa, Mastercard and 
also American Express We il even pay the shipping charges if you send 
us a money order, cashiers, company or personal check Purchase orders 
are gladly accepted from qualified organizations and we welcome dealer 
inquiries, Call Diamond today, you'll be glad you did. 

TO ORDER CALL TOLL-FREE 1-800-227-0545 

Diamond Software Supply 484 Lake Park Avt?. Suite 123 - Oakland CA 94blD 

For price quotes, information, or in California call 1-415-893-7676. We credit yoyr order tor 
the call Tec finical Department 1415] 893-7678 International Telex 336138 |altn 149) 

Support, Service and Price. 

Shipping/Handtins UPS surface $3 DO plus an additional S3 ppper item for UPS Blue 
C-O.D orders add S4.00. For personal check allow 2 weeks for delivery All items subject 
to availability, prices subject to change without notice Calif. residents please add 
6*4% sales lax. ‘ JBMus a registered trademark of international Business Machines 
CP/M is a registered trademark of Digital Research 


ing C/80 by the Software Toolworks 
of Sherman Oaks, CA, which imple¬ 
ments a more complete subset and 
produces more efficient code. 

Besides providing the student an 
extraordinary opportunity to probe 
compiler internals, small-e has the 
advantage of being easily transported 
to other machines. The code genera¬ 
tor, as written, produces assembly 
mnemonics for the 8080; it is a sim¬ 
ple matter to arrange for it to produce 
mnemonics for other processors as 
well. This has been done a number 
of times; I did it for Texas In¬ 
struments' 9900, and my article 
"Small-C for the 9900" (see Dr. Dobb's 
Journal, Number 69) gives some 
pointers on what's involved. 

BD Software C: BDS C was one of 
the early entries in the CP/M world 
and was the first (so far as I know) 
to adopt K&R as its guiding docu¬ 
ment. Despite this, it is not entirely 
compatible with either the language 
definition of Appendix A or the con¬ 
ventions of the standard I/O library. 
For example, BDS C assigns the oper¬ 
ators && and || equal precedence, 
whereas the much-photocopied page 
49 of K&R shows higher precedence 
for &&; thus, an expression such as 

a<b ||c»0Ud>2 

will be evaluated differently by BDS 
C and regulation C A declaration of 
the form 

char (*bilmap)[ROWSIZ]; 

is useful for preparing bitmap to 
behave like a two-dimensional array 
without reserving storage space in 
advance; but according to the man¬ 
ual, BDS C will treat the declaration 
as equivalent to 

char *bitmap[R0WSIZ]; 

which is totally different. There is 
also the business of standard library 
functions like fopen() and read() be¬ 
having differently than their identi¬ 
cally named K &R counterparts. 

These incompatibilities, while un¬ 
fortunate, are not severe; with 
modest effort, a BDS C program can 
be converted to run under Unix. 
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LET THE “ANGEL” DO THE 
WAITING. 



Connect an "ANGEL" between your com¬ 
puter and your printer, and let the "ANGEL" 
do trie waiting 

Your valuable computer spends 95 % of its 
time waiting for the printer to catch up.,,and 
while the computer waits, the payroll con¬ 
tinues. 


Two R5‘232C Connectors lor serial in 
pul and output 


6 Led* to Indicate power, transmission 
and reception status, buffer attlvibes, 
paqe number, etc. 


SKIP and REPRINT provide tndepcndanl 
page control to reprint portions of 
documentation. 


3 externally accessible Dip Switches lor 
baudrate, device type, and parallel and 
serial selections. Selections can be made 
without lasing buffer 


Function keys extend the useful com- 
mands to more than |Q. Including: hex- 
dump, memory lest, rernote loading. «c 


8 tray^ooperaie memfcnrie key switches 


40 Pin Expansion Bus available for 
future expansion 


COPY provides ccnwriesni one key opera 
bon For single copy or multicopy of icxl 


The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your com¬ 
puter is free to continue working without in¬ 
terruption. 


Independent PAUSE and HOLD com 
trols to suspend transmission and recap- 
tian, 


Two 20 Pin Edge Connectors for parallel 
input and output 


"ANGEL" is compatible with almost all Micro-Computers, including IBM, Apple, TRS-80, Vector Graphic, NorthStar, Altos, 
Xerox. Heath, Zenith, NEC, DEC, etc., with R5-232 serial. Hardware Handshaking, or Centronics compatible parallel interface. 
The manufacturer reserves the right to change the product specification, 


A USER WRITES; 

'1 tried the *'ANGEL" with my Altos 
system connected to an Epson MX-100, 
both set at 9600 baud. Without the 
"ANGEL" it takes 30 minutes to print 210 
doctors’ requisition forms. With the 
"ANGEL" installed, my computer is free 
after 90 seconds. 11 

With "ANGEL'S" self diagnostics and 
memory test, the entire system thoroughly 
checks itself every time you power up. 
PAGE REPRINT is another unique feature, 
EXAMPLE; You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11 * Want to restart two 
pages back? Press PAGE REPRINT twice, 
and you resume at page 10, 



Ob5 


PAGE REPRINT 


...And think of these other possibilities; 
HEX DUMP, Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hex i decimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 
"ANGEL" accept either RS-232 serial or 
Centronics parallel data and can output 
either/or in any combination, 
{S-S,S-P,PS,P-P). The "ANGEL" is com¬ 
patible with almost all Micro-Computers, 
and can be installed by anyone In minutes. 
Switches are clearly marked for ease of 
operation, and a concise, USER FRIENDLY 
operator reference card is included with 
each unit. 

The "ANGEL" has a full one year limited warranty. 

THE "ANGEL* WILL NEVER KEEP YOU 
WAITING! 



HEX DUMP 


ANGEL, The Intelligent Buffer, features: 

- 64K Byte Memory Size 

■ Four Interface Modes in one unit: 

- Serial to Serial 

- Parallel to Parallel 

- Serial to Parallel 

- Parallel to Serial 

- Serial Baudrate from 110 to 19-2K Baud 

- Single, Multiple and Continuous Copy 

■ Gear/Reset 

- Pa use/Hold 

■ Page Skip 

- Page Re-print 

■ Page-Pause 

- Hex-Dump 

■ Self-Diagnostics 

- Space Compression to extend trie effec¬ 
tive buffer size to more than ] 28K 

- Price - $295,00 


r TO ORDER: 

I CALL TOLL FREE 1-800-323-3304 
I OR SEND CHECK OR MONEY 
| ORDER TO L1GO RESEARCH 
I Please rush me ( ) "ANGELAS)" @ 

I $295,00 each 

I Sub total __ 

1 ™ Add 6% US. sales tax ___ 
Delivery charge $ 4.00 

TOTAL ___ 

I Charge my () VISA {) MASTERCARD 

( MY ACCT. # IS___ 

| EXPIRATION DATE__ 


Ligo Research, Inc. • 396 E. 159th Sl ■ Harvsy, IL 60426 - 1-312-331-8797 • In Canada 1 4 16B59-G370 
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Conversion in the opposite direction 
will, in general, be far more difficult, 
owing to BDS's lack of long ints, 
doubles, floats, static variables, and 
initializers. 

On the positive side, the BDS C 
compiler is exceptionally well suited 
to the CP/M environment. Its library 
is equipped with the special func¬ 
tions you really need to use the 
machine; Inp() and outp(} for doing 
port I/O, bdos() and bios() for commu¬ 
nicating with the operating system, 
and convenience functions like kbhit() 
for testing console status. 

More important, the compiler is 
written in assembly language and 
optimized to give acceptable perfor¬ 
mance even on a relatively slow 8080- 
based microcomputer. (IVe never 
seen another compiler under CP/M- 
80 that could match its speed of com¬ 
piling and linking; debugging ses¬ 
sions can be quite lively, which is 
normally only true with interpreted 
languages). 

Aztec C: There are two compilers 
I use nearly every day: one runs 
under Unix version 7 on my com¬ 
pany's own 68000-based microcom¬ 
puter, and the other is the Aztec C 
compiler that runs on my home Z80 
system under CP/M. I routinely move 
code between the two machines and 
find that, except for allowable array 
sizes and execution speed, the 
behavior in each environment is the 
same. We have more than upward 
compatibility here: in the domain of 
applications programs, we are close 
to functional equivalence. 

Aztec C supports all language fea¬ 
tures defined in K&R Appendix A ex¬ 
cept bit fields. A healthy subset of the 
standard library is supplied, along 
with source code. Even the mathe¬ 
matical function library, except for the 
Bessel functions, is provided. That 
works out well for me, because many 
of the applications programs I write 
involve FORTRAN-style number 
crunching. 

Actually, the treatment of the 
scientific-function library has been 
done especially well and deserves 
elaboration. You might suppose that 
writing routines for sine and cosine 
is not such a difficult task, but there 
are many pitfalls for the unwary. The 


Unix C implementers took this prob¬ 
lem seriously and based their code 
upon the mathematical treatise 
"Computer Approximations" by Hart 
et al. The implementers of Aztec C 
likewise turned to expert authority 
for guidance, employing the more re¬ 
cent work Software Manual for the 
Elementary Functions by Cody and 
Waite. 

This book contains a series of 
recipes for writing the standard FOR¬ 
TRAN scientific functions. It also pro¬ 
vides a testing program for each of 
the functions, whereby the final ac¬ 
curacy may be assessed. Out of 
curiosity, I applied these tests to 
Microsoft FORTRAN and obtained a 
surprising result: nearly every func¬ 
tion, in both single and double preci¬ 
sion forms, shows excessive loss of 
accuracy over at least some interval 
of its domain. Aztec C, having 
passed these tests (in translated 
form), may be considered reliable for 
accurate scientific computation. 

Aztec C is somewhat weaker than 
BDS C in its CP/M interface. The 
function getchar(), for example, buf¬ 
fers input until a carriage return is 
detected; it would be more conve¬ 
nient, as in BDS C, to have getchar{) 
return its value upon receipt of a 
single character. The buffering action 
is also performed under Unix, by the 
way; there, you get around it by turn¬ 
ing on a flag called CBREAK that 
forces keystroke response. It can be 
circumvented in Aztec C as well, by 
redefining getchar( } or creating a new 
function, such as 

#define getkeyO bdos(1) 

or else 

^define getkey() bdos(6,0xff) 

depending on the effect you desire. 

Further C Compilers: Guidelines 
for Implementors 

Several new C compilers have re¬ 
cently appeared, and more may be 
expected to follow. In what ways 
could these improve on what has 
already been achieved? Of course 
they must be complete implementa¬ 
tions; if Aztec C can do this, what ex¬ 


cuse is there for providing any less? 

Portability has to be a main con¬ 
sideration, especially given the 
emergence of progressively more 
powerful microprocessors. A formal 
standard is clearly needed; until it ar¬ 
rives, common sense suggests to me 
the following simple rule: do not re¬ 
define any of the functions appear¬ 
ing in sections 2 and 3 of The Unix 
Programmer's Manual , Volume 1. 

The temptation to alter a function 
definition must occasionally be very 
great, as in the case of omitting argO 
from execl() or making the n in read(fd* 
buf, n) stand for a number of sectors 
rather than bytes (both offenses are 
seen in BDS C). In the latter case, an 
alternative would be to coin a dif¬ 
ferent name—say, s@crd() instead of 
read( )—or, following the example of 
Walt Bilofsky, the implementer of 
C/80, retain the meaning of read(fd, buf, 
n) but restrict n to be a multiple of the 
sector size. A little discipline is all 
that's required. 

The discussion of the preceding 
sections reveals the Unix standard 
library as a rich source of ideas for 
attractive features. Can systemf) be 
done in a tasteful way? Can anything 
useful be done with interrupts 
(SIGN AL(2)) or communications 
(PKGN(2), PK0PEN(3»? 

Bear in mind the role of C as a 
"high-level assembler." It is intended 
to allow efficient access to the 
features of the underlying machine, 
to provide the capabilities of an as¬ 
sembler with the advantages of an ex¬ 
pressive syntax. BDS C has set a fine 
example with rapid compilation, 
modest object-code size, and appro¬ 
priate library enhancements such as 
inp() and ou!p(), bios() and bdos(). 
More can be done. 

The ability to open devices as files 
has already been discussed. This pro¬ 
vides a uniform interface to the 
device, which can be used freely in 
C programs. The drivers are easier to 
write and maintain in C than they 
would be in assembly language. An¬ 
other area that suggests itself is sup¬ 
port for ROM-based applications. 
Many compilers allow specification of 
addresses for code and data areas, 
but that is only part of what's re¬ 
quired. There should be convenient 
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In Ihe fast moving, high 
technology world of 
microcomputers, the need 
for high performance 
accessories often gets 
overlooked. 

Discwasher, recognized as a 
world leader in audio/video care 
accessories, understands this 
need and has developed a line of 
computer accessories to allow users 
to get the most from their computer 
hardware. 

The easy-to-use Discwasher" Disk 
Drive Cleaner is both a problem 
preventer and problem solver. Its dry 
format safely cleans single or double¬ 
sided drives without altering the delicate 
head alignment or doing possible damage 
to rubber drive parts with solvents. 

The Disc washer “ Computer Cassette Drive 
CareSet is a total maintenance package for 
your cassette drive system. It includes both 
the Discwasher* Computer Cassette Drive Head 
Cleaner and the Computer Cassette Drive Mechanism 
Cleaner, Together, these two maintenance units 
can keep the high resolution heads and the critical 
drive system of your cassette drive system in 
optimum performance. 

The Di$cwasher p DiscKeeper T * is a magnetically 
shielded storage system for floppy disks that 
takes up no more space than conventional folder 
packs, DiscKeeper protects against stray 
magnetic fields which can destroy valuable 
software. Three DiscKeeper sizes provide toss- 
free storage and protection for transporting any 
size disk format. 


HIGH 

TECHNOLOGY 

REQUIRES 

HIGH 

PERFORMANCE 

ACCESSORIES 


(Alfa*? 


1407 NORTH PROVIDENCE ROAD. P O. BOX 6021. DEPT. BY, COLUMBIA, MO 65205 USA 


A DIVISION OF M \M N 


an Company 




APPLES ABLE TO DRAW- 

WHATNEXT 

FOR BOY WONDER? 



$795. Personal Plotter 


Sweet-P not only 
draws colorful pie 1 
charts, bar graphs, 
line graphs and 
alphanumeric letter¬ 
ing, but illustrations 
as well. On any 
type of 


■ Sweet -_ P Software 
Offers More A ppje 
Y Ap plications, 

* Sweet-Plot"’ I Software 
will have you drawing stan¬ 
dard graph formats within 
minutes—even if you're not 
familiar with how a 
plotter works. 

L And. for drawing 


Produces A p ple Art, 

The new Sweet-P™ Personal 

Tastysweet~p ^Plotter™. invented 
Graphics- by Whiz Kid 
to-Go.^^nm pj c h ar d Murray 

' W will have your 

Apple' drawing 
every graphic 
you will ever 
need 


addition, 

Sweet-P 

ighl fully 

comes 

complete with jjgfl 
Sweet-Plot I Software and M 
interface hardware, ail for m 
an amazing $795. And. 
because Sweet-P fits neatly ^I 
into a slimline briefcas e ti _ 
you can even 
see the fruits 
of your labor 
while on then 
road. 1^* 

With Sweet-P next to your 
Apple, you quickly create, store, 
edit and draw high resolution, 
hard copy graphics that add 
color and clarity to any busi¬ 
ness, engineering or scientific 
presentation. 

Sweet-P polishes 
Apple's performance. ^ 


; complex busi- 
■ - ness graphics, there’s 
Sweet-Plot ™ li Software by BPS' 
limited only by your imagination. 

So, when you want to see 
Apple Art at work, just ask your 
local computer store to 
show you the very |^\ 

tasty Sweet-P m M 

Personal Plotter. if Jr* 


Artis tic Apples 
foreseen by 
Richard Murray ; 

Enter Computer's Whiz Kid Chairman. 

paper or transparency material. 
At an incredible speed of 6 in¬ 
ches per second. And, once 
stored in memory, information 
can be drawn in any scale 
desired—even on paper up 
to 10 feet long. 

With Sweet-P you're not \ 
only able to draw your own 
conclusions, but com- * 
municate them more 
effectively as well. 


Enter Computer, Inc. 
6867 Nancy Ridge Drive 
San Diego, CA 92121 
Tei: 619-450-0601 


Sweei-P, Sweei-Ptot and Perwial Plotter are iradernartts of Entac Comtwler Inc. " Apfite js a rsgteter&d irademark ol Appte Computer Inc * BPS? la a negielered trademark of Business Professorial Software Inc. 
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mechanisms for excluding unneeded 
parts of the run-time environment, in 
order to minimize the size of the 
compiled object. 

I/O redirection is obviously worth¬ 
while, but it imposes a definite over¬ 
head, and there should be a means 
of disabling it when it cannot be 
used. This is always the case for users 
who run under a CP/M front end like 
Microshell, which handles the re¬ 
direction at a higher level. 

The need for judgment to discern 
features from bugs is illustrated by 
the recent tendency to have the C 
compiler produce assembler output 
targeted for Microsoft's M80 assem¬ 
bler, despite the fact that L80 is not 
a suitable linker for a language allow¬ 
ing identifiers with 8 significant char¬ 
acters of mixed case (with the 
M80/L80 pair, you are limited to 6 
characters, and the case distinction is 
lost). Aztec C supports M80-compat- 
ible output but also provides its own 
assembler and linker that do the right 
thing, and this is what I use even 
though the assembler lacks the 
macro capability of M80. After all, 
with C, one doesn't make heavy use 
of assembly-language routines; 
when, on occasion, they are re¬ 
quired, any working assembler will 
do.a 


Matthew Halfant is a mathematician who, as 
senior scientist at Bedford Computer Corpi (Ttrrell 
Hill Rrf,, Bedford, NH 03102), is currently invoked 
with the analytic representation of typographic fonts. 
He has taught numerous courses in subjects rang¬ 
ing from programming languages to microprocessor- 
based instrument design , 


References 

1. Kernighan, Brian W. and Dennis M. Ritchie 
The C Programming Language Prentice- 
Hall, 1978. 

2. Unix Programmers Manual, Volume 1, Re¬ 
vised and Expanded Version. Holt, Rinehart 
and Winston, 1983. 

3. Unix Programmer's Manual Volume 2. 
Seventh Edition, Holt, Rinehart and Winston, 
1983. 

4. Cain, Ron, ’A Small C Compiler for the 
8080s," Dr. Dobb's Journal, Number 45. 

5. Halfant, Matthew, JJ Sma!l-C for the 9900," Dr 
Debt's Journal , Number 69. 

6. Hartetal. Computer Approximations, Robert 
E. Krieger Publishing Company Inc., 1978. 

7 Cody, William J. and William Waite. Software 
Manual for the Elementary Functions, 
Prentice-Hall, 1980. 


Inventory Control 

• provides ON LINE information to all 
other modules. 

• purchase orders with review or auto¬ 
matic ordering mode. 

•back ordering system included. 

• 25 items per bill-of-material. 

• 1500 stock items per diskette with 
automatic advancement! 

• sales analysis, stock labels +■ more. 



PHONE 

OR 

WRITE 
For A 
Brochure 

Demo $59 

Complete 

System 

1595 


Accounts Receivable 

• sales orders with packing slips. 

• invoices from sales orders support 
back ordering system. 

• invoices for point-of-sale. 

• multiple discounts and tax rates. 

• alphabetical sorting or customers. 

• supports partial payments, finance 
charges, aged balances, statements. 

• 500 customers and 3000 transactions 
per diskette. 


PEP BUSINESS SYSTEM 

3970 SYME DR., CARLSBAD, CA. 92008 
(619) 434-6023 


Interactive General Ledger 

• automatic posting, complete audit trail. 

• asset depreciation, complete G/L reports: dally journal, 
trial balance, operating and balance sheet. 

You don't have to be an accountant to use it! 


Integrated software for MS-DOS Systems 
IBM-PC & XT * ZENITH Z-100 
VICTOR-9000 • TEXAS INSTRUMENTS PC 

COLUMBIA 


Accounts Payable 

■ check writing with automatic posting 
to vendors and bank accounts. 

• enter A/P invoices with automatic 
posting to inventory and purchase 
orders. 

• supports partial payments, aged A/P 
balances and earned discounts. 

• monthly check, deposit & petty cash 
register. 

• Uses NEBS 9024 carbonless checks. 


COMPAQ 

HYPERION 

* 

CORONA 


EAGLE PC 

# 

RAINBOW 

100 




Payroll (aptional-$200 M ) 

• only requires input of hours worked, 
•automatic calculations of pay and 

deductions. 

• week, bi-wk., hi-mo. or mo, periods, 
•keeps complete QTR and YTD pay 

journal records and prints YTD info 
on check stubs and all reports. 

• hourly, salaried and commission 
employees. 

• uses SAME NEBS 9024 checks- 



A Run-Time Library 
for Whitesmiths' C 2.1 


■ Fast execution 

■ ROMable 

■ No royalties 

■ Fully reentrant 
machine support 

■ CP/M file support 

■ Error checking 

■ Usable with our AMX 
Multitasking Executive 

Real-Time C $ 95 

manual only $ 25 

source code $950 

Intel mnemonic $ 50 

to A-Naturai converter 


Benchmarks 


Int to ASCII conv. 

Long to ASCII conv. 
Long random number 
generator 

Double 20 x 20 matrix 

multiply 

File copy (16kb) 


i S S 


I 


■ with RealTimeG 
□ without 


I 


A Mhz Z8G. S" $D disksjte.Times may vary with processor; disks, etc. 


AMX and Real-Time C £re trademarks of KADAK Products Ltd. 

A-Natural isTM of Whitesmiths Lid. CP/M i&TM of Digital Research Corp. 
2B0 is TM ol Zibg Corp. 


KADAK Products Ltd. 

206-1847 W. Broadway Avenue 
Vancouver, B.C., Canada V6J1Y5 
Telephone: (604) 734-2796 
Telex: 04-55670 
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Annotated C 

A Bibliography of the C Language 


You have probably read a great deal 
about the C language, but just where 
can you find the books, articles, and 
reviews that will make this less-than- 
well-known language part of your 
repertoire? 

While struggling to find reviews of 
a C compiler that I was interested in 
purchasing, I thought that other 
microcomputer users might be hav¬ 
ing the same problem locating infor¬ 
mation, This bibliography of 100 
items is my attempt to provide some 
guidance to the literature pertaining 
to the C programming language. 
The material is listed alphabetical¬ 
ly by author in both book and peri¬ 
odical sections, and I have also pro¬ 
vided an Index to the bibliography by 
subject matter and type of C used 
(where applicable)* 

Finally these are my own opinions 
and do not reflect the views of BYTE, 
For me, C is the language for micros. 
To paraphrase a popular book, "Real 
microcomputers don't use BASIC!" 

Books 

01 Bell Telephone Laboratories 
Inc, Unix Programmer's Manual; 
Volume 1 and Volume 2 (New 
York: Holt, Rinehart and 
Winston, 1983). 

These two volumes contain a wealth 


by Terry A. Ward 

of information on C and particularly 
its use with Unix, Volume 1 contains 
the system calls and subroutines in 
the standard C libraries and their call¬ 
ing sequence. Volume 2 has a reprint 
of the C programming language ref¬ 
erence manual, an article on lint (the 
C program checker), and technical 
tours through the Unix C compiler 
and the portable C compiler by their 
respective authors. 

02 Feuer, Alan F. The C Puzzle 
Book: Puzzles for the C Program¬ 
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1982), 
In this unique book, Feuer presents 
fragments and sections of C code and 
asks, "What does this code do?" Used 
in conjunction with a working C 
compiler and Kemighan and Ritchie's 
book, it provides an excellent way to 
tackle the nitty-gritty of the language 
in an enjoyable fashion. Caution: as 
the author states, "Some of the code 
is atrocious T Style should be learned 
from Kemighan and Ritchie, Feuer 
provides interesting puzzles to help 
learn the language. Heartily recom¬ 
mended, 

03 Hancock, Les and Morris 
Krieger. The C Primer (New 
York: McGraw-Hill, 1982), 
This introductory book is paced slow¬ 
ly for beginners, with numerous 


short examples that depict isolated 
features of the language. There are 
more illustrations in this tutorial than 
in any other C book to help clarify 
some of Cs unusual points. 

04 Kemighan, Brian W. and Den¬ 
nis M. Ritchie. The C Program¬ 
ming Language (Englewood 
Cliffs, NJ: Prentice-Hall, 1978). 
This is the definitive work on the C 
language. Don't read any further un¬ 
til you have this book! Topics such as 
pointers are obscure, but the book as 
a whole is excellent, 

05 Plum, Thomas. Learning to Pro¬ 
gram in C. (Cardiff, NJ: Plum 
Hall, 1983). 

The newest addition to the all too 
meager C book literature. Designed 
to teach programming in C, with em¬ 
phasis placed upon the program¬ 
ming of portable C applications. 

06 Purdum, Jack. C Programming 
Guide (Indianapolis, IN: Que 
Corporation, 1983). 

This is another introductory book on 
C, oriented toward using C on micro¬ 
computers, Most of the programs in 
the first half of the book will work 
with inexpensive subsets of the C 
language, and often the equivalent 
program in BASIC is shown, 

07 Zahn, C. T. C Notes: A Guide to 
the C Programming Language 
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Since 1978 


• REPUTATION BACKED BY YEARS OF 
EXPERIENCE. 

• PIONEER IN DIRECT TO CONSUMER SALES 
OF MICRO COMPUTERS AND ELECTRONICS 

- MILLIONS OF DOLLARS IN SALES OVER THE 
YEARS 

• TENS OF THOUSANDS OF CUSTOMERS 
» HONEST 

• RELIABLE 

• LARGE INVENTORY 

- NAME BRAND PRODUCTS 



DISCOUNT 

PRICES 


Micro Management 
Systems, Inc. 

2803 Thomasville Road East 
Cairo, Georgia 3172S 
[912| 377-7120 


BUY 

DIRECT 


It's simple. . . . 

CALL & SAVE MONEY 

“TElEMARKETiNG WORKS" 


1 - 800 - 841-0860 

CONVENIENT ORDER ENTRY 


Ga $ Info 912-377-7120 


COMPUTERS & EQUIPMENT 


F 


COMPUTER CORPORATION 1 

FROM 

*898 

ACE 1000 
ACE 1200 


TRS-80 COMPUTERS 


rTHTyni 



— 


DISCOUNT 


PURE 

RADIO SHACK 
EQUIPMENT 


MODEL 4 IftS-BO__ *828 

MODEL 12 TRS-80__ *2839 

MODEL 16 TRS-80. "4012 

MODEL 100 TRS-80.*877 

MC10 TRS-80. *99 

COLOR COMPUTER.. *CAIL 

WE SELL THE COMPLETE LINE 
OF TRS-80 COMPUTERS 
AND ACCESSORIES 


£s commodore 
COMPUTERS 

FROM $CALL 

VIC 20 COMPUTER 
COMMODORE 64 

VIC 1541 DISK DRIVE 
VIC 1525 PRINTER 
VIC 1701 MONITOR 

CALL & SAVE 


DATA FLEX 

APPLICATIONS 
DATA BASE 
BY DATA ACCESS 

*CALL 


A ATARI 

1200 XL 
COMPUTER 

'CALL 


EPSON 

PRINTERS 

FROM 'CALL 

FX-80. SAVE 

RX-80. SAVE 

MX-80 . *_* * * *_ SAVE 

FX-1Q0 .*.SAVE 


SMITH 

CORONA 


§SB , 

TP-1 DAISY 
WHEEL PRINTER 

FROM *489 


PRINTERS 

FROM *309 

GEMINI 10 & IS 


OKJDtiJA 

PRINTERS 

FROM *339 

MtCROLINE SERIES 
•80 *82A *83 A 

•84P *92P *93P 

PACE MARK 2350P 


NEW 

PRODUCTS 

'CALL 


brother. 

DAISY WHEEL 
PRINTERS 

'CALL 


Dynax 

DX-15 

DAISY WHEEL 

'CALL 


COMREX 

•MONITORS 

•PRINTERS 

'CALL 


0 Hayes* 

MODEMS 

FROM $ 239 

MICRO MODEM I 
SMART MODEM 300 
SMART MODEM 1200 


C. Itoh 

PRINTERS 

PROWRITER 

8510. '397 

NEW! 6600. 'CALL 


Novation 



,C3J^DfWl 

COWOfiA’CN 

Dapple boards 

•IBM BOARDS 
•M1CROFAZERS 

'CALL 


MODEMS 
FROM *119 


& 

SitXEP-REEO 

DAISY WHEEL 
PRINTERS 

'CALL 


•J-CAT 

•CAT 

•SMART CAT 


• D-CAT 
•AUTO CAT 
•APPLE CAT 


NEC 

3550 SPIN WRITER 

*1987 


•PRINTERS 

•MONITORS 

*CALL 


NOTICE 


MONITORS 

FROM *178 


ALL PRODUCTS WE SELL ARE BRAND NEW 
AND COVERED BY THE MANUFACTURER'S 
SPECIFIC WARRANTIES. COPIES AVAILABLE 
UPON REQUEST. 

WE DO NOT SELL ANY USED, RECONDITION¬ 
ED, FOREIGN OR INFERIOR MODIFIED EQUIP 
M E N T . 

PRICES AND PRODUCTS SUBJECT TO 
CHANGE WITHOUT NOTICE 


TRS-80 

PRINTERS 

COMPLETE LINE 

FROM •199 


FREE 


PRINTER CARDS & CABLES 

•MICROTEK DUMPLING GX 
•GRAPPLER PLUS 
•APPLE •IBM 
•OSBORNE 'ATARI 
•TRS-80 •MORE 


UPON REQUEST 
►DISCOUNT PRICE LIST 
& INFORMATION KIT 
WRITE TO: 

MICRO MANAGEMENT SYSTEMS 

TELEMARKET DEPT. *1 
2803 THOMASVILLE RD. EAST 
CAIRO, GEORGIA 31728 


Verbatim 

DATALIFE 

DISKETTES 

$CALL 


WE SELL IBM P.C. 
COMPATIBLES. CALL 
FOR YOUR CHOICE. 
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(New York: Yourdon Press, 

1979) . 

A reference manual and tutorial for 
C focusing primarily on the portable 
features of the language. All major 
topics are covered and the book is an 
excellent supplement to Kemighan 
and Ritchie (see above). Each chapter 
concludes with a concise syntactic 
summary chart. Recommended for 
any C library. 

Periodicals 

08 Anderson, Bruce. ''Type Syn¬ 
tax in the Language 'C : An 
Object Lesson in Syntactic In¬ 
novation," ACM SIGPLAN 
Notices 15(3): 21-27 (March 

1980) . 

A technical and critical look at C 
directed especially at the "infelicities" 
of the typing of variables in C. 
Anderson considers the syntax of C 
to be messy and irregular. 

09 Anonymous. "Bell Labs' 32-Bit 
C/UNIX Micro/' Pipes and 
Filters 1(1): 4 {June 1981). 

A brief report on Bell Labs' MAC-32 
microprocessor chip. The chip itself 
Is optimized for data manipulation 
using C. 

10 Anonymous. "BDS C Com¬ 
piler Version 1.45," Lifelines 2(9): 
39-41 (February 1982). 

A notification and evaluation of a 
new version of BDS C compiler. 

11 Anonymous. "The C Program¬ 
ming Language," Mmi-Micro 
Software 6 : n.p. (1981). 

A description and brief history of the 
C language, including a review of 
Kernighan and Ritchie's book. 

12 Ashcraft, Steven E. "Ultra Low 
Level Programming Using a 
High Level Language," in 
Microcomputer Research & Appli- 
cations: Proceedings of the First 
Conference of the HP/1000 Inter¬ 
national Users Group , Helen K. 
Brown, ed.; pp. 168-184 
(Elmsford, NY: Pergamon, 

1981) . 

This paper describes the use of C in 
the implementation of a driver for 
use with terminal type devices on a 
Hewlett-Packard HF1G00 minicom¬ 
puter. Includes a discussion of the 
advantages and disadvantages of sys¬ 
tems programming in a higher-level 


language. The C code for the driver 
is also shown. 

13 Bailes, P. A. C. "A Coroutine 
Package for C" Australian Com¬ 
puter Science Communications 
1(4): 306-309 (December 1979). 

Description of a coroutine package 
for C. An interesting example of the 
extensibility of C. 

14 Barach, David R. and David H. 
Taenzer. "A Technique for 
Finding Storage Allocation Er¬ 
rors in C- Language Programs " 
ACM SIGPLAN Notices 17(5): 
16-23 (May 1982). 

Technical description of a tool for the 
diagnosis of allocation errors in C 
programs. Consists of a traced re¬ 
placement for the standard memory 
allocator, plus a program to analyze 
traces. This technique is said to make 
large programs more robust. 

15 Barach, David R. and David H. 
Taenzer. "A Technique for 
Finding Storage Allocation Er¬ 
rors in C-Language Programs," 
ACM SIGPLAN Notices 17(7): 
32-38 (July 1982). 

Same article as Barach and Taenzer 
(May 1982). 

16 Birman, H. K„ L. N. Rolnitzky, 
and J. R. Biggee. "A Shape 
Oriented System for Holter 
ECG Analysis," in Computers in 
Cardiologij, 1978. 

Use of C in an application where as¬ 
sembly language would be used 
traditionally for speed considera¬ 
tions— medical signal processing. 

17 Bolton, Bill. "Some Useful C 
Time Functions," Dr. Dohb's 
journal 6(8): 16-21 (August 
1981). 

Nine time and date functions and a 
demonstration program for an S-1G0 
hardware dock board are presented. 

18 Brooker, R, A. "A 'Datebase' 
Subsystem for BCPL," Com¬ 
puter journal 25(4): 448-464. 

Describes how one would organize a 
database structure in a language such 
as BCPL. Contains a useful discus¬ 
sion of structural considerations. The 
author notes that these ideas should 
be transferable into a C environment. 

19 Burkowski, E J., W. E Mackey, 
and M. H. Hamza. "Micro-C: 
A Universal High Level Lan¬ 
guage for Microcomputers," in 


Proceedings of the IEEE Interna- ' 
tionat Symposium on Mini and 
Micro Computers (Canada/ 
USA), 1977/1978. 

A description of a subset of C for 
small-computer use. 

20 Cain, Ron. "A SmalTC Com¬ 
piler for the 8080's," Dr. Dobb's 
journal #45: 5-46 (May 1980). 

This is the original source for the 
small-c compiler. Complete source 
code is included. The language is 
often used by software experimenters 
with this as the basis for modifica¬ 
tion. Small-c does not support float¬ 
ing-point, structures or unions, or 
multiple-dimens ion arrays, 

21 Cain, Ron, "Runtime Library 
for the Small-C Compiler," Dr 
Dobb's Journal #48: 4-15 
(September 1980). 

Source code and description of the 
runtime library for the small-c com¬ 
piler (see Cain, May 1980). The 
library consists of arithmetic, logical 
routines as well as the I/O functions 
for small-c. 

22 Christensen, Ward. "Full 
Screen Program Editors for 
CP/M-80: Ed Ream's Editor in 
C" Lifelines 3(5): 43-45 
(October 1982). 

A review of Ed Ream's public-do main 
editor. A unique feature of the editor 
is the inclusion of source code (allow¬ 
ing modification and customization 
by the user). Versions are available 
from the C Users Group or from Ed 
Ream. Available in both BDS C and 
small-c verisons, 

23 Christensen, Ward. "Full 
Screen Program Editors: 
MINCE," Lifelines 2(11): 7-11 
(April 1982). 

A review of the MINCE editor (from 
Mark of the Unicom), MINCE is 
written in BDS C and includes notes 
for customization. MINCE features 
excellent documentation, multiple 
edit capability, split-screen editing, 
and other EMACS-type features. 

24 Christensen, Ward. "MINCE 
Revisited" Lifelines 3(5): 45 
(October 1982). 

Update of earlier review of MINCE 
(see Christensen, April 1982), High¬ 
lights MINCE's capability for split¬ 
screen multiple-file-editing capability. 

25 Christensen, Ward. "The 
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The Universal Operating System*. 
Finally, all the tools for your trade. 


The UCSD p-System* is the first truly universal 
operating system ever developed. Its capabilities allow 
you to develop integrated, high quality applications 
faster and more efficiently with virtually no limit on 
size. And whether it’s an IBM PC or Displaywriter, an 
Apple, a DEC, an HP an Osborne, a Philips, a Sage, 
a Tandy, or a Tl, the p-System is portable across vir¬ 
tually any popular micro made anywhere today. Which 
means you can develop your program, on any micro¬ 
computer, then compile to object code, and it’s totally 
transportable. 

All the tools you’ll need. 

The p-System lets you write your programs using 
any combination of UCSD Pascal? FORTRAN-77 and 
BASIC. Each language operating effectively with the 
others. So you can take advantage of the best features 
of each —in a single program. 

And you also get a completely integrated 
set of software development tools that work 
together to make your job even 
simpler. Including a screen editor, 


macro assemblers, a debugger and a print spooler. 
There are also portable graphics utilities and native 
code generation—where and when you need it. And 
the p-System provides for dynamic memory manage¬ 
ment, as well as automatic linking, multi-tasking, 
and more. 

Truly universal, truly efficient. 

When we set out to develop the p-System, we 
wanted it to be truly universal, truly portable, truly 
efficient. And we weren't going to be satisfied with 
anything less. We didn’t think you would be, either. 

So now you can get all the tools you’ll need to 
develop applications taster. Less expensively. More 
dependably. For a much larger market. 

AH at the same time. 

All on one micro. 

Finally, once is enough. 

Fbr product information or information on 
how to get a copy of the p-System Applica¬ 
tion Catalog, call or write to us 
at SofTech Microsystems. 


Finally, 
Once is Enough 


SofTfeeh Microsystems ■ 16885 West Bernardo Drive • San Diego, Calif. 92127 ■ (619) 451-1230 

‘OniversaJ Operating System is a trademark of SoFIfech Microsystems Tec,. UCSD p-System and UCSD Pascal are trademarks 0! the Regent of the University of California 
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y?EXAR 

750 Paiomar Avenue 
Sunnyvale, CA 94088 
Tel. (408) 732 7970 TWX 910-339-9233 

For telecommunications, industrial, 
medical and military 1C applications 

.., EXAR Goes One Step Further 


XR-2123 1200 BPS P$K 
MOD/DEMOD 


XR-14412 300 BPS FSK 
MOD/DEMOD 


XR-2120 FILTER 


Your Design Problems are Over 

Now available to you are the LSI 
circuits and-software know-how needed 
for your own design and implementa¬ 
tion of an operational Bell 212 A 
compatible modem - all from one 
experienced source, Exar. 

Exar Delivers the Solution 

First, you get high technology 
quality ICs that form the heart of a 
212A modem. The XR2123 CMOS 
Modular/Demodulator provides the 
1200 BPS PSK function, the XRT 4412 
modem system performs the 300 
BPS FSK modulation/demodulation 
function required for 212A compatibil¬ 
ity and the XR2120 switched capacitor 
filter, also CMOS technology provides 
the 1200 and 300 BPS filtering 
requirements for the modem. 

But, Exar does not stop there. In 
order to implement these devices into 
a compatible Bell 212A modem, we 
have devised a simple and cost effeo 
five trouble-free way to evaluate them 
in a system. Exar can provide you with 
a modem evaluation kit including 
these three devices, along with all the 
necessary supporting components, PC 
board, schematic and operating instruc¬ 
tions to minimize your design task 


IrT^Tis 5 


Cut Costs, Reduce Space, Improve 
Reliability 

By getting our ICs along with our 
know-how you make sure your 
modem will be right 

With our LSI 
components, you get 
a modem for about 
haif the 
money you 
would nor¬ 
mally spend 
for a finished 
board and 
reliability is 
improved 
because our 
LSI circuits reduce the 
number of necessary 
parts and the space to 
house them. 

More Modem Solutions 

Exar provides modem solutions 
for a wide variety of applications, from 
telephone communications compatible 
with Bell and CCITT standards to high 
speed transmission over twisted-pair 
wires. Modem types available included 
are Bell Standard 103 (300 BPS FSK), 
202 (1200 BPS FSK), and 212A 
circuits as well as CCHT compatible 
V21 (300 BPS FSK),V.22 {1200 BPS 


PSK),V23 (1200/75 BPS FSK) and 
V26 (2400 BPS PSK). 

to round out a complete design 
Exar provides RS-232 line drivers and 
receivers for interfacing and a wide 
range of op amps to perform amplifi¬ 
cation and signal conditioning 
functions. 


XR-2123 


1200 BPS 


PSK 


MOD/ 


DEMOD 


XR-2120 

FILTER 


£ TELEPHONE 


CONTROL 

LOGIC 


INF 


XR-14412 
300 BPS 
FSK 
MOD/ 
DEMOD 


212A Compatible Modem 

The Solution is Available Now 

Just send the coupon below or 
give us a call. You’ll get everything you 
need, including our compilation of 
modem design and technical data, 
called the Modem Data Book. 

So let Exar get your modem 
design going. Send us the coupon 
today 


Help me make 
my modeml 


□ Send me the Exar 
Modem Data Book. 

□ Also, send me more information about 
the Modem Design Kit 

Name_____ 


Title_ 

Company. 

Dept/Div_ 

Address_ 

City_ 

State__ 


Phone (_ 

Application _ 


r half the cost. 
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CP/M Users Group \folume 48: 
Catalogue and Abstracts," 
Lifelines 1(10): 15-16 (March 
1981). 

A description and abstract of the BDS 
C "sampler" disk available from the 
CP/M Users group. Programs include 
LIFE, the AWARI game, and a pro¬ 
gram to "tabify" source code. 

26 Cotton, G. "A Master Disk 
Directory," Interface Age 6(11): 
104-105, 162-167 (November 
1981). 

Describes a small-c program for a 
master disk directory for CP/M sys¬ 
tems. Features include wild-card 
characters and enhanced human- 
interface characteristics. Source code 
is given. 

27 Datapro. "An Introduction to 
the 'C' Language," Applica¬ 
tions Software Directory (Delran, 
NJ: Datapro Research, 1980). 

A reprint and adaptation from C 
Notes: A Guide to the C Programming 
Language by C. T. Zahn (Yourdon, 
1979). Contains a description of C 
with emphasis on the language's por¬ 
tability. Features examined include 
syntax, declarations, initializers and 
statements, machine dependencies. 

28 Dobyns, Barry A. "MINCE: 
Not Just Another Editor," Dr. 
Dobb’s Journal 6(4): 48-52 (April 

1981) . 

A review of MINCE, an advanced 
full-screen editor written in C. The 
source code for MINCE can be pur¬ 
chased as well. 

29 Elliott, Conal. "A Very General 
Problem-Oriented CAI Sys¬ 
tem," Behavior Research Methods 
and Instrumentation 14(2): 
165-169 (April 1982). 

A description of a psychology CAI 
system written in C. 

30 Feuer, Alan R. and Narain H. 
Gehani. "A Comparison of the 
Programming Languages C 
and Pascal," ACM Computing 
Surveys 14(1): 73-92 (March 

1982) . 

The authors examine two popular 
languages—C and Pascal—in terms of 
their design philosophies, their han¬ 
dling of data types, the programming 
facilities they provide, and the impact 
these facilities have on the quality 
and reliability of programs. Finally, 


the authors consider the various 
types of tasks in which these lan¬ 
guages can be applied. C is favored 
for operating systems and utilities 
programming. Neither language is 
deemed suitable for business pro¬ 
gramming. Pascal is favored in scien¬ 
tific programming because of its 
greater safety. 

31 Fiedler, David, ed. UNIQUE 
(formerly The UNIX* Software 
List ) (Info Pro Systems, POB 
33, East Hanover, NJ 07936). 

A monthly newsletter devoted to 
news, announcements and analysis 
of the Unjx-C marketplace. Expensive 
($20/year), but it includes news and 
information not otherwise available. 
Useful for keeping track of this 
volatile topic. 

32 Fitzhorn, Patrick A. and 
Gearold R. Johnson, "C: 
Toward a Concise Syntactic 
Definition," ACM SIGPLAN 
Notices 16(12): 14-21 (December 
1981), 

The paradox of C as a systems im¬ 
plementation language vis-a-vis its 
"vague (and sometimes incorrect)" 
grammar description is discussed. 
The authors present a definition of C 
that incorporates into the syntax 
many of the semantics currently de¬ 
scribing the language. Advantages to 
this approach include easier compiler 
implementation and faster compila¬ 
tion. 

33 Fitzhorn, Patrick A. "C: 
Toward a Concise Syntactic 
Description: Appendix," ACM 
SIGPLAN Notices 17(8): 89-95 
(August 1982). 

BNF (Backus-Naur-Form) description 
of the C language in a more readable 
form than Fitzhom and Johnson 
(December 1981). 

34 Garrett, Roger C. "Structured 
English for the 'C' Program¬ 
mer," Interface Age 6(10): 30-34 
(October 1981). 

Describes an extension to C that 
allows the expression of algorithms in 
English-like phrases. Called C.plus, 
it is useful for the specification of 
algorithms. Global data references, 
local data definitions, and structures 
are all discussed. 

35 Garrett, Roger C. "More on 'C' 
Programming," Interface Age 


6(11): 26-28, 158 (November 
1981). 

A continuation of Garrett's descrip¬ 
tion of C.plus (October 1981) dealing 
with executable statements, unary 
operators, and shift and increment/ 
decrement operations. Source code 
included. 

36 Garrett, Roger C. "C.Plus 

(Conclusion)," Interface Age 
6(12): 34-38, 142-143 

(December 1981). 

Garrett's concluding article on exten¬ 
sions to C (C.plus), including deci¬ 
sion and looping structures. Source 
code included. 

37 Gewirtz, David A. "An Intro¬ 
duction to the C Programming 
Language," Microsystems 2(6): 
20-38 (November/December 
1981). 

An introductory tutorial on C and 
evaluation of several popular C com¬ 
pilers (BD Software C, small-c, tiny- 
C Two, and Whitesmiths C). Dif¬ 
ferences in implementation are 
noted. 

38 Gewirtz, David A. "An Intro¬ 
duction to the C Programming 
Language (Part II)," Microsys¬ 
tems 3(1): 50-58 (January/ 
February 1982). 

A tabular comparison of C compiler 
implementations (see Gewirtz, 
November/December 1981) and pro¬ 
gram benchmark tests. Source code 
for benchmark programs is included. 
Price-performance leader is BDS C 
compiler, while Whitesmiths C is the 
only complete implementation of the 
language. 

39 Gewirtz, David A. "Reply to 
Larry Hamelin," Microsystems 
3(4): 12 (July/August 1982). 

Gewirtz agrees with Hamelin con¬ 
cerning pointer clarification. 

40 Gibson, T. A. and S. B. 
Guthery. "Structured Pro¬ 
gramming, C and tiny-C," Dr. 
Dobb's Journal 5(5): 30-33 (May 
1980). 

Summary of structured program¬ 
ming concepts illustrated with tiny- 
C. Comparison of tiny-C with stan¬ 
dard C. 

41 Gilbreath, Jim. "A High-Level 
Language Benchmark," BYTE 
6(9): 180-198 (September 1981). 

An examination of high-level lan- 
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Naked APE Specifications 

* 80BB CPU with oplionaf 8087 co processor 

■ 64K lo 25GK of parity checked BAM. 

* 32K of EPBOM space. (Address F8000 lo FFFFF) 
Supports 2716.2732. 2764. and 77128 EPROMS 

* 4 DMA channels [one is used for refresh) 

* 3 Timer channels (one is used lor refresh) with 1.D5 
micro-second resolution 

■ 8 levels of interrupts 

* 1 parallel printer port [Centronix) 

* 2 serial ports |8250 UART) 

■ IBM compatible keyboard port 

* Speaker pori 

* Basel port 

* 5 to 9 IBM compatible expansion slots 

* DOS BIOS included on EPROM 

* Supports MS DOS. CP/M 06 and Qunix 

* Smalt size: 8 1/2" x 12" muMMayered board 

* Operating temperature: 0-55C 

* Power: =5v @ 3a / - I2v @ 50ma / = 12v @ 50ma / 
-5v not required, but may be required by expansion 
slots. 

* 6 Month Warranty 

1+. 3650 5+-. .. $615 

NAKED APE S YSTEM _ 

Advanced PC emu la lor * Motherboard * 2 ihinllne 32QK 
drives * power supply * Keytrenics Keyboard * Graphics 
Video Card * DOS* Basic* Disk Controller* Add 
Video Monitor 

$1850 


COMPUTERS 


Apple ll-E Starter System SI555 

Chameleon by Seequa... 31875 

Columbia MPC system w/soft $2795 

Columbia MPC 10MG W/solt. S39CO* 

Columbia 9P portable w/salt . $2750* 

Compact-1 drive. . 5^795 

Compaq -2 drive. . £31501 


CORONA Data Systems—Systems include 320K drives * 
128K PAM Expandable to 512K • 540 *325 graphics* 
preen monitor with 16 % 13 matrix characters* serial port* 


pa rat let port* 60S, Basic, and software. 

PC I I drive/desk . 32195 

PC-2 2 drive/desk 32475 

PC HD ID MByte.S37D5 

PPC-1 \ drive/portable. 3205D 

PPG 2 2 drive/portable . .. . 32350 

Epson QX-IO w/Valdocs 52495 

Franklin ACE 1000 w/color ... , , , $925 

Franklin ACE 1000 system .$1295* 

Franklin ACE1200 $1625 

IBM PC system .32550 

ISM XT system. S53QC 

Kaypro El .31475 

Kay pro IV.31895 

Morrow MDZ w/solt 31145+ 

Naked APE-motfierboard. 3650+ 

Naked APE System . 31050* 

NEC PC88D0 . 3995+ 

NEC AFC 110! 32250 

Osborne double density.31435 

Osborne Executive ...... 32295* 

PI ED P IPER 784 K dri ve. sottware . 31055* 

Slimline S-100: Z-80 CP/M. 2MByte drives. 64K . £1955 


TASKMASTER FOR IBM 

50FTWARE TO RUN 9 JOBS 
SIMULTANEOUSLY 
NOT $900 NOT $350 JUST $125 


l ‘Do you want low price or 
high performance 7” 

IRONSIDES prices are so low YOU 
CAN AFFORD higher performance. 

+ Indicates Hew Item 


FOR IBM PC 


Anrok 6 Slot Expansion Cabinet . 3435 * 

AST t/ 0 * II S/G/C 3149 

AST CumboPlua 64 K/S/P/C. $265 

AST Mega Plus II 64 K/S/P/C/G. $305 

AST Mega Pa k 256 k tor Mega PI us ,. 3265 

dBase II lor PC DOS. $429 

Kayes Smart modem tZDGB w/aefl .. 3455 + 

Hercules 720 x 350 graphics. 3445 + 

JOS RGB ill 640 tine, with Cable 3395 

Lotus 1 - 2-3 . $335 

Keytrofilcs Keyboard 3195 

Monte Carlo 134 K. Serial. Parallel. Clack. Came . $ 255 + 

Princeton HX- 1 Z FED with Cable. 5495 

Qua blink [Apple converter!.$ 495 * 

RAM Sets 64 K with parity ,. ... 362 

Blxan PC 2 I 2 A modem 3575 

Shuprt Thin 320 k drive #SA 455 -Z . .. 3245 + 

Sysgen II ID [ 10 Mb wilh Backup) 32250 * 

Sysgcn SI -20 [ 20 MB with Backup] £ 3100 * 

Sysgen Image [Backup) . . 3975 * 

Tandon TM 1 DQ -2 . 3245 

Tan dun 10 MB hard disk system .. 31250 * 

USI imiltidteptay Card . $ 345 + 


FOR ATARI 


Farm Elite lOOO-single/double densily Iteppy.S3B5 

Hun a double dens Ely software .$45 


MASTER FLEX DISKETTES 


We private-labeled the best brand. 5 year warranty. 5Y/L soil 

sector, bub ring. 10 per box. 

SSQB .. .$20••''BOX . 

5 OTY-S10/BGX 

DSHD.SZ7/H0X 

5 DTY-J25/B0X * 

FOR OSBORNE 

QSMDS 1 -double density mod. 

.$175 

0SMDS 4-20 formal read/write 

. 52!5 

OSMQS 6-80 column adapter 

. 3235 


¥IDEO MONITORS 


Amdsk 300 G ,. 3142 

Amdck 3DO A SI 65 

AmdekBlOA amber for IBM ... $185 

Amdek Color I .We recommend BMC Composite 13" . . $275 
Amdek Color II w/PC sable 3435 

BMC 13" Color |BM-AU9191 U| $275 

BMC 13" RGD with card tar Apple 11* $395 

Oynax ir Green [GM-OGi .20 MHz.$129 

Dy nan 12* A mb er f AM 121] 9701 \m ras-Dl ufl on! 3145 

JCS RGB-ill wilh cabte-PC . 3395 

Prlncelon HXI2RGB lor PC 3495 

Taxati 12* Amber . 3169 

Taxan Vision-Ill |PC nr Apple). 3535 

Ta x an Ap pfe l FE Enter I ace w/BO culu m n.3145 

USI PM 9" G .... 3126+ 

DSIPF212* A 3137 + 

USI PJ-3 12* A 3147+ 

US! Pi-4 9" A . .$137+ 


MICROPRO SPECIALS 

FOR APPLE: WORDSTAR & CP/M 
LIST... $495 NOW... $295 
FOR APPLE: INFOSTAR & CP/M 
LIST... $495 NOW... $295 
FOR IBM-PC, APPLE, & ALL CP/M: 
WORD5TAR/5PELLSTAR/MAIL 
MERGE/STAR INDEX 
LIST... $895 NOW... $395 


EPSON 


FX-IOD ■ 16Q cps drafl * BO npt cnrrespnmiBfice* |5" 
wide paper* Irlctinn* sprocket* graptiEirs 

$745 


FOR APPLE & FRANKLIN 


ALS CP/M CartMHK, CP/M 3.0 .£295 

AMDISK I T disk. 286K, uses std, controller . . £265 

16K RAM Card .355 

BO COLUMN Card ter Eh & franklin ...... . 395 

BO COLUMN with 54K-fnr IJ-C . 3145 

dBase II {requires CP/M] ... £419 

Davong !D MByte hard dlsk-BEST BUY $1695 

Dumpling I GK-graphlos and butler, expandable 5160 

Gr<rppler+. $125 

Ei rn phi ns Interlace w i-lb Cable..365 

Hayes Mlcromodam li with MICROPRO Package 3295 

INFOSTAR with CP/M-MICHDPRD Package 3295 

Microsoft MULT!PLAN £190 

Dana Elite One-Still Hie has!. 3275 

Hans Elite One Plus-wild controller. ..,, £355 

Rana Elite Two-double storage . 3435 

Hans Elite Three-quad storage £555 

Serial In te dace $105 

SSMModomeard w/SDURCE 3265 

VISTA. QllARTET 12 drives. thin. 640K. centre!ler] . $685 

WORDSTAR with CP/M-MicroPro package- 

list £495 3295 

Z-BO CARD.3115 


MODEMS 


Kayes Smartmodem 300 . 3215 

Hayes Smartmodem 1200—outsells ihe rest . 3515 

Novation J-CAT ... .£110 

Novation 103/232 SMART [direct connect] .$3B5 

Novation 103 SMART Idirecl conned] .3179 

MON R212A-3Q0/12QG SMART.$305 


PRINTERS 


Srolhar HB-1A 17ops daisy 3595 

Brother HR 15 3555* 

Epson MX SOFT. £475 

Epson FX-BO . $555 

Epson FX.lOO .. .... 3745* 

F-10 Starwrlter 40c ps . SI145 

HO Prin [master 55cps. 31495 

Gemini 10X 120 CPS Epson compatible £295 

Geminli5 wide carriage frlctten/tracter/graphics 3429 

IQS Micropricm.. 3495 

IDS PRISM BO. m options .... 31275 

Mannesmann-Tally 19DL with [raster. £645 

Marines matin-Tally 18DL wide ,.,, .. .. SB70+ 

NEC 3550 .£1665 

NEC 7730 . $2145 

Dkldata... uses standard spool type ribbons 
u32A.... serial/paraltel/fricUori/sprocket . $4Q5 

uBDA. wide. 3615 

u9?.lGOcps BO column, parallel . £495 

u93 .. iGOcpa. wide.SB95 

Prowriter )D. Itah B510A| . iZDcps, proportional . . $372 

Prowriter II [C, llah 1550A| wide carriage .. £665 

HSTEMAN with iraclor .. 3385* 

TTX1014 13cps daisy, serlal, parallel $485* 


IfarMy prices by phone . Add B% fof Visa or MasterCard. 
Add on California orders. Orders perpaid with 

check, casrtj'ers c/jecfr, mono/ order or wire transfer are 
shipped prepaid within the Continental tV.S, COD's 
require TO% non'rcrundaijfe deposit (re-stocking fee}. 

IRONSIDES 

COMPUTER 
CORP 


Customer Service- 
Product Selection Advice 
(213) 344-3563 
ORDERS (800) 528-9537 
18905 Sherman Way 
Reseda, CA 91335 

Visit our new, enlarged showroom. 
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guage performance using the Sieve of 
Eratosthenes algorithm on both 
micro- and mini-based systems. 
Source code is included for all lan¬ 
guages. PL/I-80 rates highest in ex¬ 
ecution speed, surpassing White¬ 
smiths C by approximately 10%. 
Other Cs evaluated include BD Soft¬ 
ware C and tiny-C Note that versions 
of BDS C include a modified Sieve 
program that would place it just 
below PL/I-80 in speed. 

42 Gilbreath, Jim and Gary 
Gilbreath, "Eratosthenes Re¬ 
visited: Once More Through 
the Sieve," BYTE 8(1): 283-326 
(January 1983), 

An excellent update and revision of 
the earlier Gilbreath article (BYTE, 
September 1981) on the Eratosthenes 
Sieve program as a benchmark for 
several languages. After presenting 
normal timing data, the authors also 
show the effect optimizing can have 
on benchmark speed. A second 
benchmark is presented that exer¬ 
cises the computer's operating sys¬ 
tem-language interface. The authors 
make two very interesting observa¬ 
tions concerning C: first, that "the 
degree of compatibility among the C 
compilers is remarkable" (as they 
note, no C standard exists); second, 
that "programming in C is fun, like 
driving a small car." All in all, this is 
an excellent article on this specific 
benchmark and the whole bench¬ 
mark approach. Source code for 
benchmarks is included. 

43 Hamelin, Larry. "Intro to the C 
Programming Language/' 
Microsystems 3(4): 12 (July/ 
August 1982), 

Note to the editor concerning am¬ 
biguity in the description of pointers 
in the Gewirtz series (see David 
Gewirtz's articles), 

44 Hancock, Les. "Growing, 
Pruning and Climbing Binary 
Trees with tiny-C" Dr. Dobb's 
Journal 4(5): 37-41, 54 (May 
1979). 

The use of tiny-C in implementing a 
complex data structure (here, binary 
trees) is shown. Extensive use and 
discussion of pointers. Source code 
is included, 

45 Hancock, L. "Implementing a 
Tiny Interpreter with a CP/M- 


flavored C," Dr. Dobb's Journal 
5(1): 20-28 (January 1980). 
Presents the implementation of a 
simple interpretive language on 
CP/M using the BDS C compiler. 
Useful discussion of the parts of an 
interpreter. Source code is included, 

46 Hendrix, ]. E. "Small-C Ex¬ 
pression Analyzer," Dr. Dobb's 
Journal 6(12): 40-43 (December 
1981), 

Patches for three problems with the 
address arithmetic in the small-c ex¬ 
pression analyzer are given. 

47 Hendrix, J, E. "Small-C Com¬ 
piler, v. 2," Dr. Dobb's Journal 74: 
16-52 (December 1982). 

Improved version of the classic small- 
c compiler (see Ron Cain's articles for 
details of the original). Improvements 
include code optimization, data in¬ 
itialization, compiler directives, and 
numerous others, (Hendrix lists 18 
new features.) An excellent starting 
point for any C software hacker. Full 
source code is included. This series 
is destined to the same fame ac¬ 
corded the original small-c, 

48 Hendrix, J. E, "Small-C Com¬ 
piler, v.2 Continued," Dr. 
Dobb's Journal 75: 48-64 
(January 1983). 

Continuation of the source code 
listing for a new, improved small-c. 
Details of the compiler can be found 
in Hendrix's December 1982 article. 

49 Hogan, W. L. "An Evaluation 
of a Raster Scan Display for 
Use in an Aircraft Information 
Handling System" (Master's 
thesis. Naval Postgraduate 
School, Monterey, CA, 1977), 

Information system written in C. 

50 Howard, J, E. "An Implemen¬ 
tation of a Codasyl Based Data 
Base Management System 
Under the UNIX Operating 
System" (Master's thesis. 
Naval Postgrad u ate S chool, 
Monterey, CA, 1978). 

Data handling features of the system 
are written in C. 

51 Hughes, Phil. "BASIC, Pascal 
or Tmy-C? A Simple Bench¬ 
marking Comparison" BYTE 
6(10): 372-375 (October 1981). 

The author uses a simple "card-shuf¬ 
fling" benchmark program to test 
three popular microcomputer lan¬ 


guages, Tiny-c fares poorly, but see 
BYTE, September 1981 (pp. 180-198) 
for benchmarks of other compilers 
(BDS, Whitesmiths, tiny-C II). 

52 Jackson, T. R. "Letter to the 
Editor," Microsystems 3(5): 
22-23 (September/October, 
1982). 

This letter notes several problems in 
David Gewirtz's article series on C 
compilers. 

53 Johannson, Jan-Henrik. "Argc 

and Argv for Small-C," Dr. 
Dobb's Journal 74: 62-64 

(December 1982). 

An enhancement to the Code Works 
version of small-c to implement 
command-line arguments and I/O 
redirection. 

54 Johnson, S, C. "A Portable 
Compiler: Theory and Prac¬ 
tice" in Proceedings 5th ACM 
Conference on Principles of Pro¬ 
gramming Languages (1978). 

A technical discussion of the design 
considerations in the first C compiler. 

55 Johnson, S. C. and D. M Rit¬ 
chie. "Portability of C Pro¬ 
grams and the UNIX System," 
Bell System Technical Journal 57 
(6; pt. 2): 2021-2048 (July/ 
August 1978). 

Discusses the theory behind the C 
features that enhance program por¬ 
tability. Case study presented with 
transfer of programs from DEC to In¬ 
terdata systems. (See Gilbreath and 
Gilbreath, January 1983, for examples 
of portability on microprocessor C 
systems.) 

56 Joyce, J. "Review of The C Puz¬ 
zle Book" ACM Computing 
Reviews (June 1982): 286. 

Contains a brief review of The C Puz¬ 
zle Book (see Alan Feuer, 1982) sug¬ 
gesting that it can be useful in explor¬ 
ing interdialect differences in C im¬ 
plementations. 

57 Kem, Christopher. "A User's 
Look at Tiny-C," BYTE 4(12): 
196-206 (December 1979). 

Indudes extensive favorable analysis 
and review of the tiny-C interpreter. 
Highlights the program preparation 
system (written in tiny-C itself), as 
well as the differences between C and 
tiny-C, Commends tiny-C for 
superior documentation. Includes 
tiny-C program sample with explana- 


276 August 1W3 © BYTE Publications Inc 





WHY DEC AND INTEL 
CHOSE THE MARK WILLIAMS 
C-COMPILER. 


DEC and INTEL wanted the best C technology avail¬ 
able, with excellent code density, supporting the full C 
language and their specific operating environments— 
all at a competitive price. 

They found it all at Mark Williams. 


WHY YOU SHOULD 
CHOOSE THE MARK WILLIAMS 
C-COMPILER. 


Our C-compiler supports the dominant 16-bit micro¬ 
computers—68000, PDP-11? Z8000,8086—with a proven 
reliable, high-technology product. We are shipping 
versions of C for a large number of environments includ¬ 
ing CP/M* and PC DOS* Both cross and native compilers 
are available. 

Call us for the distributor nearest you. OEM’s should 
contact us directly about their specific requirements. 

Mark Williams Company 

1430 West Wrightwood, Chicago, Illinois 60614, 

312/472-6659 



Mark 

Williams 

Company 


*PPP-i I is a trademark of Digital Equipment Corporation. 

*CP/M is a trademark of Digital Research Corporation, 

*PODG$ is a trademark of IBM. Circle 422 on inquiry card. 




tion. 

58 Kern, Christopher. "Printf for 
the C Function Library," BYTE 
6(5): 430-434 (May 1981). 

An enhancement to early versions of 
BDS C that allows the very useful 
printf to be used in output process¬ 
ing. Allows printing of numerical 
data in octal as well as variable preci¬ 
sion. Souce code and sample pro¬ 
gram using the function are in¬ 
cluded. 

59 Kern, Christopher. "The BDS 
C Compiler," BYTE 6(6): 
356-362 (June 1981). 

A product review of the BDS C Com¬ 
piler that notes the power and con¬ 
ciseness of C vis-i-vis Pascal. In¬ 
cludes a comparison of C and Pascal 
aimed at those "not ideologically 
committed to the proposition that 
Pascal is the most congenial program¬ 
ming language." The only complaints 
are with lack of floating-point (avail¬ 
able in library functions) and redirec¬ 
tion of I/O (also included in later ver¬ 
sions as library functions). 

60 Kern, Christopher. "MINCE: A 
Text Editor," BYTE 6(9): 150-160 
(September 1981). 

A product review of the MINCE 
(MINCE Is Not Complete EMACS) 
editor, which is written in BDS C. 
Useful features noted include multi¬ 
file capabilities as well as the ability 
to modify the editor to one's own 
needs. MINCE is a good example of 
the power of BDS C. One major com¬ 
plaint is that MINCE is slow. Kern 
commends MINCE for excellent doc¬ 
umentation. 

61 Kern, Christopher. 'Microshell 
and Unica: Unix-style En¬ 
hancements for CP/M," BYTE 
7(12): 206-219 (December 
1982). 

A product review of two Unix-style 
operating shells for CP/M. Both 
Microshell and Unica are considered 
to be useful enhancements to CP/M 
by increasing the system's flexibility 
and user friendliness. Note is also 
made that MARC is a complete oper¬ 
ating system, not simply a CP/M 
enhancement. 

62 Kern, Christopher O. "The 
Scribble Text Processor," BYTE 
8(2): 302-309 (February 1983). 

A product review of the Scribble text 


processor. The companion processor 
to the MINCE text editor, SCRIBBLE 
may be described as a high-level lan¬ 
guage for text manipulation. As with 
other Mark of the Unicom products, 
documentation is superb (100-page 
user manual and a comprehensive 
program logic manual). Kern notes 
that SCRIBBLE is best when process¬ 
ing large, complex documents. 

63 King, B. "The Flexibility of C," 
CP/M Review 1(2): 22-23, 75 
(January/February 1983). 

Brief and accurate discussion of C's 
feaures by an author "who refuses to 
work at a company that doesn't use 
C." 

64 Krieger, M. S. and P. J. Plauger. 
"C Language's Grip on Hard¬ 
ware Makes Sense for Small 
Computers," Electronics (May 8, 
1980). 

The authors (both of Whitesmiths 
and one of Software Tools fame) de¬ 
scribe C and its use in small-com¬ 
puter environments where portabili¬ 
ty between processors is important. 
Useful presentation of pointer arith¬ 
metic is included, as well as a de¬ 
scription of Whitesmiths A-Natural 
code (a narrative type of assembler 
code). As the authors conclude, "It 
is ironic that the ability to write very 
machine-dependent code with C has 
encouraged its portability. By filling 
the gap between assembly language 
and traditional high-level languages, 
C has succeeded in wooing numer¬ 
ous converts from both camps." 

65 Libes, Don. "Reply to T. R. 
Jackson," Microsystems 3(5): 
23-26 (September/October 
1982). 

A reply to Jackson's letter noting 
typographical and other errors in 
David Gewirtz's series of articles on 
C compilers (see T. R. Jackson, 
September/October 1982). 

66 Madden, J. Gregory. "C: A 
Language for Microproces¬ 
sors?" BYTE 2(10): 130-138 
(October 1977). 

An early (dark ages of 1977) article ex¬ 
tolling the virtues of C with a tutorial 
presentation of its primary features. 
Notes I/O capabilities and control 
structures. Written before any micro¬ 
computer Cs existed, the article con¬ 
cludes with a hopeful "wait and C." 


Today, one need simply 'look and C." 

67 Mark of the Unicom, MINCE 
Text Editor Documentation (Mark 
of the Unicom, 1981). 

While it might seem unusual to in¬ 
clude a user manual for a specific text 
editor in a bibliography on the C lan¬ 
guage, my reasons are many. First, 
MINCE is written in C, specifically 
BDS C, and includes details on how 
to customize the editor using the C 
language. Second, this manual is the 
finest technical manual I have ever 
seen. It even includes a section (of 
some 50 pages) that discusses the 
consideration involved in implement¬ 
ing any text editor. Mark of the 
Unicorn is to be commended for 
using C and providing means for 
software modification. MINCE is 
highly recommended as an excellent 
example of a complete system. (See 
Christopher Kern's articles for 
reviews of the entire Mark of the 
Unicorn's text system—MINCE/ 
SCRIBBLE.) 

68 Mateti, Prabhaker. "Pascal Ver¬ 
sus C: A Subjective Com¬ 
parison," in Proceedings of the 
Symposium on Language Design 
and Programming Methodology 
(Sydney, September 10-11, 
1979); pp. 37-69. 

Discusses Pascal and C, noting that 
both possess comparable data and 
control structures. The program 
structure of C is considered superior, 
although the power and ambiguity of 
C also pose dangers to the program¬ 
mer. C's powerful features are 
counterbalanced by its tendency for 
obscure code. As Mateti notes, "Ex¬ 
cellent programs can be written in 
either language.... I am concerned 
that it is all too easy to write incom¬ 
prehensible programs in C." 

69 McSkimin, J. R. "REDAS-A 
Relational Data Access System 
for Real-Ume Applications," in 
Proceedings of COMPSAC 1978 
(Computer Software and Ap¬ 
plications Conference, 1978). 

Interpretive database retrieval system 
written in C. 

70 Meissner, Michael. "Letter to 
the Editor," ACM SIGPLAN 
Notices 17(8): 84-88 (August 
1982). 

Contains an extensive commentary 
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UNBELIEVABLE! 



available from XCOMP. 


Other 


XCOMP sat down to design a 
truly distributed IBM network so 
versatile and complete that it 
would satisfy any user's needs. 

It seems too good to be true. 


but we did it! 

X-NET is so advanced that it can only be imitated. 
It has all the features of standard networks and 

And, because it is not dependent on a 


many more 

central file server you save the high cost of that 
hardware. 

Call our sales department today for 
complete details on X-NET. The 
exclusive network of PC-DOS 2.0! 


A Network Superset of PC-OOS 2.0 



CONTROLLERS 

XCOMP manufactures a 
complete line of controllers 
for all popular drives. The 
X/R Series Is a controller for 
3 to 300 megabyte drives. 

We also produce a SI00 
controller package, A 
microprog rammable data 
board is common to each 
package and operates with 
a second drive interface 
board. Buffer size is 256 
bytes, with disk data rate 
up to 10MHz. 


Circle 428 on Inquiry card. 


HARD DISK 
SUB-SYSTEMS 

10 megabyte and 16 
megabyte hard disk 
sub-systems for the IBM PC, 
Apple II and 111 and nearly 
all popular personal 
computers, 

XCOMP sub-systems are 2 
to 3 times faster than many 
of the competition's and 
come complete with our 
extensive software. 


PACKAGE 

DEALS 

Exceptional prices on 10 and 
16 megabyte formatted 
drives and controllers. The 
5T/5 for S100 computers and 
the 5T/R for single board 
computers. An optional Z-80 
adapter allows for simple 
plug-in convenience. 

Opti o n a 1 equipment 
includes software, cables 
and cabinetry. 


Ap:ple. Apple I! Arid Apple lit ace Trademarks vf Apple Computet. Inc 

IBM and IBM PC are trademarks of International Bujmeis Machines Corporation 


» 


XCOMP 


THE TOASTER 

THE TOASTER is a hard disk 
sub-system containing TWO 
REMOVABLE 3,9", 5 
megabyte cartridges. THE 
TOASTER provides unlim' 
storage and conven ; 
back-up with to* 
portability. v 

a 


© 1983, XCOMP, Inc. 


XCOMP, Inc., 7566 Trade Street, San Diego, CA 92121, (619) 271-8730, Telex 182786 




















on the Fitzhorn and Johnson article 
(December 1981). Clarification of the 
comma (,) operator in C, as well as 
such features of C as sizeof, arith¬ 
metic if, and types are included. 
Should be read in conjunction with 
Fitzhorn and Johnson. 

71 Mohler, Lorin S. "A Disk Align¬ 
ment Routine/' Microsystems 
2(6): 70 (November/December 
1981), 

A disk-alignment routine for Tarbell 
single-density drives written in BDS 
C Source code is included, 

72 Ness, David and A. Krigman. 
"MINCE Editor from Mark of 
the Unicorn," Infotwrld (May 
11, 1981), 

A favorable review of MINCE with 
special emphasis on its capacity for 
large file manipulation tasks and user 
extensibility and modification. A 
typically thorough Infoworld review. 

73 Norris, Bill. "C-Bits (All About 
BDS C version 1.45)/' Lifelines 
2(9): 37-38 (February 1982), 

A note briefly describing the bug 
fixes, new features, the new linker, 
and the file sieve.doc (benchmarking 
program). 

74 Pipes and Filters (publication of 
Uni-Ops, FOB 582, Walnut 
Creek, CA 94596-1182), 

A newsletter/joumal for Unix, C, and 
Software Tools news and trends. A 
useful guide to the expanding C 
field. (See David Fiedler for a similar¬ 
ly useful newsletter.) 

75 Plauger, P. J. "Review of The C 
Programming Language/ 1 ACM 
Computing Reviews (January 
1979): 2-4. 

Plauger considers C to be "one of the 
important contributions of the 
decade to the practice of computer 
programming" and notes that Ker- 
nighan and Ritchie's book is the 
definitive treatise on the subject. 
Although the reviewer is concerned 
over consistency of presentation, this 
is, all in all, a very favorable recom¬ 
mendation of the "C bible." 

76 Poumelle, Jerry. "User's Col¬ 
umn . . , MINCE Is Not Com¬ 
plete EMAC5" BYTE 7(7): 294, 
298, 300 (July 1982). 

Pournelle reviews MINCE un¬ 
favorably, although he admits his 
own prejudice. He notes the good 


features of MINCE, but specifically 
also dislikes MINCE's habit of telling 
the user "things I don't want to 
know." Concludes by saying that 
others like MINCE. 

77 Poumelle, Jerry. "User's Col¬ 
umn . . . There's a New C A' 
coming" BYTE 7(12): 230, 235, 
236 (December 1982). 

Includes a brief mention of the ma¬ 
jor C compilers available. The soft¬ 
ware developers' addresses are given 
along with brief evaluations. 

78 Pugh, T. J. "MCALL-C: A 
Communications Protocol for 
Personal Comuters," Dr. Dobbs 
Journal 5(2): 16-20 (June/July 
1980), 

Communications software written in 
C, 

79 Pugh, Tim, "BDS C, A Full 
Compiler from Lifeboat Asso¬ 
ciates/' Infoworld (March 31, 
1980). 

Contains a review of the BDS C com¬ 
piler with comparisons to White¬ 
smiths full C compiler. Concludes 
that BDS C could use improved error- 
h andling capabilities but th at in 
terms of price-performance ratio, 
BDS C is an excellent product. 

80 Reed, Adam, "An Underline 
Filter for Matrix Printers" 
BYTE 7(3): 300-306 (March 
1982), 

The author presents a program in C 
that sets the half-line spacing option 
for DECwriter printers, thus allowing 
fast, legible underlining of text. This 
is a useful example of the power of 
C in system utility writing. Source 
code is included. 

81 Reid, Larry and Andrew P, 
McKinlay, "Whitesmiths C 
Compiler" BYTE 8(1): 330-344 
(January 1983). 

An excellent discussion of the 
"cadiilac" of C compilers, White¬ 
smiths C, which features full Unix 
version 7 compatibility. The inclusion 
of I/O redirection and command-line 
arguments makes the user interface 
for Whitesmiths C programs much 
more friendly. With Unix 7 com¬ 
patibility, Whitesmiths C programs 
are extremely portable (however, note 
the Gilbreaths' comments on the ease 
of portability in all Cs), Whitesmiths' 
documentation is excellent and the 


system is heartily recommended by 
the authors in spite of its high cost 
(about $550). 

82 Reitz, Randy. "SmaU-VOS and 
Small-Tools," Microsystems 4(1): 
66-69 (January 1983), 

This article describes the use of small- 
c to implement 14 of the text-process¬ 
ing programs inspired by the book 
Softivare Tools by Kemighan and 
Plauger. A short section is also de¬ 
voted to a discussion of small-c itself, 

83 Ritchie, D. M., S, C. Johnson, 
M. E. Lesk, and B. W. Ker- 
nighan, "The C Programming 
Language/' Dr Dobb's Journal 
5(5): 20-29 (May 1980). 

The authors present an overview of 
the semantics and syntax of C. The 
strengths and weaknesses of the lan¬ 
guage are discussed, with the 
authors concluding that C is likely to 
remain a high-level assembly-lan¬ 
guage replacement into the far future. 
Useful discussions of the C pre¬ 
processor, pointers, and derived 
types are included. A highly recom¬ 
mended article (reprinted from Bell 
Systems Technical Journal ; see below). 

84 Ritchie, D. M, S. C Johnson, 
M. E. Lesk, and B. W, Ker- 
nighan. "UNIX Time-Sharing 
System: The C Programming 
Language," Bell Systems Tech¬ 
nical Journal 57(6): 1991-2019 
(July/August 1978). 

An article from the source of C itself 
describing the language, its power, 
and its problems. Note that there are 
some discrepancies between this ar¬ 
ticle and The C Programming Language\ 
Appendix A. Only the latter should 
be considered the definitive descrip¬ 
tion of the language. This article has 
been reprinted in Dr Dobb's Journal "C 
Issue" (May 1980) and is highly re¬ 
commended. 

85 Robertson, M. D. "An Ex¬ 
tended BASIC Compiler with 
Graphics Interface for the 
PDP-U/5Q Computer" (Master's 
thesis. Naval Postgraduate 
College, Monterey, CA, 1977). 

BASIC compiler written in C to run 
under the Unix system. 

86 Rovegno, H. D. "Using C Lan¬ 
guage for Microprocessors," in 
Electro/77 Conference Record 
(1977). 
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Victor. 

How a first name 
can make il 
big in the 
business world. 


What does it Lake these days to be successful? 

First, speak several languages. Have a large and infallible memory. Adapt 
at lightning speed. Stay accessible 24 hours a day. Be practical. And, above all, 
remain simple and inexpensive. 

That’s exactly why Victor® is a leader. The leading 16-bit microcomputer 
in Europe. 

Start with the fact that Victor speaks virtually all Western languages. 
Fluently. And, you can adapt Victor’s keyboards to either language or business 
specific applications. 

Then, Victor has a large and useful memory. That’s vital. 

And Victor is highly flexible and adaptable. With appropriate software, 
Victor can perform thousands of jobs at electronic speed. In fact, Victor’s ex¬ 
tensive software library allows you to put Victor to work in your office, depart¬ 
ment or plant immediately. Productively. 

Finally, Victor is cost-conscious. When it comes to price and performance, 
you can’t buy more computer for less. 

A success in the business world? Absolutely. To find out how a first name 
can make it big in your business, contact Victor at the address or phone num¬ 
ber below. 


Circle 411 on Inquiry card. 



The computer l you call by name. 
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SANYO PLUS 


A full feature, fair, Z-60, 64K computer with over $2000 of software for $1995* 

The Sanyo Plus hardware includes a Sanyo MBGlOQO computer wrfh a bullr-in 12" 
high-res, r green phosphor 25x60 display, a serial communications port and a parallel 
printer port. The detached keyboard is sculpt and tiered and includes a separate 
10'key pod. 

The Sanyo Plus has dual S'A" double density drives and features a total formatted disk 
capacity of 624K, 

The Sonya Plus software Includes CP/M®, Basic and the unabashed, top-dog Ml era-pro 
application programs: Wordstar, with training guide, Mcfimerge. Spellstor, Calcstar, and 
the new Infostor package Including Darasrar and Reportstar. 

Plus we add a 300 baud direct connect modem with cable, modem software, and a 
games disk. Plus we integrate and test your system and include work copies generated 
an your system. 

For more information coll us at Scottsdale Systems, (No Dealers Please) 

One year warranty $99. Five module business software pack $99. One drive system 
SI649, Hord disks: l0Mb-$1995/16Mb.S2395. 


$1995 


Coming Soon E Sanyo Plus with graphics. 


HUH i 


It you've been walrlng for a great deal 
on on iBMqllke wait no longer, The 
Columbia VP 3* a 33 lbs. portable with a 
9" green screen-cmd dual 320K drives. 
Comes standard with MS-DOS, CP/M-flA 
Iktsfca (with IDM-PC compatible color 
graphics). Macro Assembler, Async.com- 
municarrons. Perfect WriterTM, Perfecr 
SpeflerTM, Perfect CalcTM. Perfect FiierTM. 
Fan GraphsTM, Home Ace't PfusTM. 
Space Commanders, Diagnostics, ond 
Columbia Turor. Plus they're backed 
nationwide thru Dell t Howell 

,.. $2349,00 


Hew low prices on (he systems that ore 
5-100. 16 brr/fl blr, MS DOS and CP/M 
com poll bte, Plus rhey’re backed by 
ZeniTh service virtually everywhere. The 
Z-100's feature rwo built-in 5W drives. 
126k RAM. and 225*640 graphics. Add 
o ID 1 ' RGB ZVM-1D4 monitor to your 
HO for superior color display, 

ZF-110-22 ... $2699 

110 w/green 

monitor. 

ZF 120-22 
ZVM-134 (color) 

ZW4 10-32 
(11,3Mb) . $4249 


Our tech's fqvorlie systems. From rhe 
lowest priced 0-user systems with either 
2 or 6 MQ. storage, ra 40MG. 6-user 16 
bit systems. 

Add terminals, printers, ond software 
ond we ca n fully rest a nd configure yout 
sysrem of low prices, flack nationwide 
by Moore Systems Service. 

5-150 . 12175 

5-60-10 . $4695 

6000-10 $5444 

16 Oil Systems Call 

Series 5. 6000, systems Include MP/M 


Duy a Televideo multi-user system from 
us at discount ond we'll arrange on-sire 
Insfallarlon In any of 55 U5. dries via 
TRW (additlonql charge). You can start 
w3rh the single-user 303 ond expand to 
o i busermultl-icisking. multi-user network. 


$2799 

$2799 

$555 


PRINTERS 


Scottsdale Systems 

617 N. Sconsdale Road, Suite B r Scottsdale, Arizona 652 

SI (602) 941-5856 “ 


GeminMOX 

Gemini 15 . . 

NEC 6023A .. 

Tally l60L/rrac 

Tally I GGl/trac ... 

IDS Mlcraprlsm 

HIGH SPEED 

Anadex9620A . 

Qanrex 7030 

TkB 10 ... 

Prism 132 

loaded" .„ 

Prism: 60 

"loaded" .. 


Adds Viewpoint 3Ad- -Emulates 
rhe ADM-3A, detached keyboard, keypad. 
12" green display, nationwide Adds 
service. 

$469, 

Wyse 100 .-_ $694 

Wyse 200 £1049 

Televideo 910 . $579 

Televideo 925 $735 

Tele video 950 .. $927 

Televideo 970 . $1044 

Zenith 1-29 $659 

Zenith ZTX . $349 

Zenith ZT-1 $446 

Espirit II . $544 

Ampex 0175 

Amber . $699 

Qume 102 ... $544 


£1399 

£1562 

£1255 


We pattrcipare In arbitration for business ond customers through the Qerret 
Business Bureau of Maricopa County. 


INTEGRATION: Prices listed ore for new equipment In factory sealed boxes with manufacturer's 
warranty. We will prerest your equipment, Integrate yout system, configure your software, provide 
special cables, ere., for an oddiiionol charge. Call for prices. 

ORDERING: MAIL ORDER ONLY, Prices Itsred are for cash. No COB.s. We sell on a ner 20 
basis ro Fortune 1000 composes and Universities with goad credit. Charge cards add 2%. Prices 
subjecr to change, product subjeer to avallabiliry, AZ.residents add 6%.Personal checks take 3 weeks 
fb clear, 0-20% restocking fee for returned merchandise. Shipping extra* - products are F. Oil perint of 
shipment, CP/M and MP/M or# registered trademarks of Dlglraf Research. 

SOFTWARE; We sell all papular CP/M*'- programs at discount. Software sold only with systems not 
warronried (dr suitability . 


LETTER QUALITY 

Sanyo PR5500 . ■ 

Silver Reed 550 it 

550-Sertol.$(f 

NEC 3510 .. $1 A 

NEC 7710 $2C 

0TC360Z(46K) . $1C 




The new Microlin-e 92's and 93's feature 160 C.P5. 
drafr mode, 40 C.P.S, correspondence mode 
Standard parallel, serial cord odd S9l. 

Microline 92 .*. $439 

Microline 32 .. $339 

Microline 93 . $635 

Microline 64 £969 


The rarest in low priced letter-quality prlnrers. 

14 CPS (Shannon text). Selectable 10,12.6 

15 pitch. Srd. parallel interface. 


Houston Inslmmenls: DMP-4C.. .S745. DMP-29 ..t1795. OT-11A... *789 


1603 

Call 

602H 

$4529 

606/20 Mb 

. $5111 

616/40 Mb 

$9210 







































































A description of C with particular 
emphasis upon good documentation 
practice. 

87 Rovegno, H. D. "A Support En¬ 
vironment for MAC-8 Sys¬ 
tems/' Bell Systems Technical 
Journal 57(6; pt. 2): 2251-2264 
{July/August 1978), 

A description of the support pack¬ 
ages available for the Bell System's 
MAC 8 microprocessor system that is 
optimized for C 

88 Runyon, John, "Review of C 
Notes; A Guide to the C Program¬ 
ming Language/ DEC Profes¬ 
sional (November 1982): 22-26. 

Runyon considers the book C Notes 
by C. T. Zahn to be an excellent ref¬ 
erence manual to use as a supple¬ 
ment to Kernighan and Ritchie. He 
estimates C to be a more "universal" 
language than either COBOL or 
FORTRAN, 

89 Saloman, F, A, "Software 
Development for Micropro¬ 
cessors—A Case Study/' Pro¬ 
ceedings of COMPSAC 1978 
(Computer Software and Ap¬ 
plications Conference, 1978). 

A case study of the use of C in a 
traditional assembly-language appli¬ 
cation, a communications switching 
network. 

90 Sethi, Ravi, "A Case Study in 
Specifying the Semantics of a 
Programming Language" in 
Proceedings 7th Annual ACM 
Symposium on Principles of Pro¬ 
gramming Languages (Las Vegas, 
NV, January 28-30, 1980); pp, 
117-130 (ACM, 1980), 

A very technical study of C using 
denotational semantics. 

91 Skjellum, A, "Argnum-A 'C 
Command Line Processor" Dr. 
Dobb's Journal 70:10-31 (August 
1982), 

An enhancement package to BDS C 
to simplify the process of command 
line argument interpretation. Com¬ 
plete source code is included and it 
appears to be easily modifiable and 
portable, 

92 Skjellum, A. "Using C Instead 
of Assembly Language," Micro¬ 
systems (5): 33-36 (September/ 
October 1982), 

Skjellum argues that C can be a re¬ 
placement language for the tradi¬ 


tional assembly-language systems 
programming tasks. Features are pre¬ 
sented (e,g., pointers, program struc¬ 
ture, local variables) that make C a 
powerful language for systems work, 

93 Springer, Allen, "A Com¬ 
parison of Language C and 
Pascal," Technical Report 
G320-2128 (IBM Cambridge 
Scientific Center; Cambridge, 
MA, 1979), 

Another general comparison of C 
and Pascal. 

94 Stankowski, J. B, "The Design 
and Implementation of a 
General Purpose Interactive 
Graphics Subroutine Library" 
(Master's thesis, Naval Post¬ 
graduate College, Monterey, 
CA, 1976), 

A subroutine library in C for use 
under Unix in graphics processing. 

95 Stroustrup, Bjame. "Classes: 
An Abstract Data Type Facili¬ 
ty for the C Language," ACM 
SIGPIAN Notices 7(1): 42-51 
(January 1982). 

A technical article that describes the 
construction of a new data type facili¬ 
ty in C, the class. This construct can 
be used to restrict access to a data 
structure or to a specific set of func¬ 
tions associated with it. Class is de¬ 
fined in the standard C language and 
source listings are provided. Difficult 
reading, but an interesting example 
of C's extensibility. 

96 Taylor, Jeff. "LIST-A Source- 
Listing Program for the C Lan¬ 
guage/' BYTE 6(6): 234-246 
(June 1981). 

A system utility written in White¬ 
smiths C that provides source listing 
outputs for compiler error listings 
and which uses RT-11 system-specific 
date routine for heading. Source 
listing included and should be adapt¬ 
able (without DATE) to other pro¬ 
cessors and Cs. 

97 tiny-C Associates. "BDS Soft¬ 
ware C Compiler" (tiny-C As¬ 
sociates pamphlet, n,d,). 

Description of BDS C compiler. 

98 Ward, Robert, ed. C Users 
Group Newsletter (formerly BDS 
C Users Group Newsletter ), (C 
Users Group, FOB 287, Yates 
Center, KS 66783), 

An occasional publication directed to 


all users of the C language in any 
form. Emphases include notes of C 
Users Group disks of public-domain 
C programs, as well as technical in¬ 
formation of interest to users of any 
version of C. Essential for all C users, 

99 Whitesmiths C Programmers' 
Manual (Whitesmiths Ltd., 97 
Lowell Rd., Concord, MA 
01742). 

A four-part manual describing the 
Whitesmiths C implementation with 
sections on run-time library portabili¬ 
ty issues, 

100 Whitesmiths The C Letter 
(Whitesmiths; three issues per 
year). 

Publication by Whitesmiths for users 
of its C language implementation. 


Index 

I. Genera] and Introductory C Materials: 
01, 02, 03, 04, 05, 06, 07, 11, 27, 37, 

38, 40, 43, 52, 63, 64, 65, 66, 77, , 83, 
84, 88, 92, 97 

II. Reviews 

A. C compilers: 

1. BD Software C (BDS C), 10, 37, 38, 

59, 73, 77, 79, 97, 98 

2. C.plus, 34, 35, 36 

3. Smalhc, 20, 21, 37, 38, 47, 48, 82 

4. tiny-C, 37, 38, 40, 44, 51, 57, 77 

5. Other C versions 45, 77, 81, 99, 
100 

B, C-based editors and text processors: 

1. Ed Ream editor, 22 

2. MINCE/SCRIBBLE, 17, 23, 24, 

60, 62, 67, 72, 76 

III. Benchmarks and Comparisons 

A. Benchmarks: 

41, 42, 51 

B. Comparisons of C with Pascal: 

30, 41, 42, 51, 68, 93 

IV. Applications/Techniques 

using C (hobbyist), 17, 20, 21, 26, 
34, 35, 36, 44, 46, 47, 48, 53, 58, 71, 
78, 80, 91, 92, 96 

V. Applications/Techniques using C 
(advanced), 08, 09, 12, 13, 14, 15, 16, 
18, 19, 29, 32, 33, 49, 50, 54, 55, 68, 
69, 70, 84, 85, 86, 87, 89, 90, 93, 94, 
95 ■ 


Terry A . Ward is a programmer/analyst for 
Academic Computing Services , University of 
Northern Iowa, Cedar Falls , IA 50614. 
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CompuShack 



Special 
of the 
Month! 


IBM PC- COMPLETE LINE 


IBM 

PC System indudes 64K IBM-PC with, 
320KB Floppy Disk Drive, Controller, 
Color Graphics Card, Monochrome 
Monitor. Ail for only , $2599,00 


LOTUS 1-2-3 SOFTWARE . , $459 


TAVA CORP. PRODUCTS 

TRUMPOARD 

A unique memory card with 256K Ram 


Game I/O and Serial I/O $399.00 

TRUMP CARD II 

Serial I/O and 512K fully populated 
memory card. $599.00 


Serial I/O and 5I2K fully populated 
memory card. $599.00 



AST RESEARCH 


IO Plus-Parallel & Serial Port, Clock 
Calendar W/Bat. back-up, Superdrive, 


Superspool . . $199,00 

Combo Plus- 256K. Parallel & Serial 
Port, Clock Calendar W/Bat. back-up* 
Superdrive, Superspool $499.00 


Mega Plus- 512K, Parallel & Serial Pom 
Clock Calendar W/Bat. back-up $999,00 

QUADRAM 

Quad Board - 256K, Parallel Pom Serial 
I/O. Clock Calendar with battery backup 

$599.00 

512K Ram with Serial I/O $799,00 

HERCULES GRAPHICS CARD 
This card gives you 720 x350 
graphics ... $499.00 

BIG BLUE , ..$479.00 

MAYNARD 5 AND STAR SERIES 
Multifunction Card , $95.00 
Floppy Disk Controller $225.00 

Memory Card. $189.00 

Add-On Memory Module . $99.00 

Parallel Port Module . $75.00 

Serial Port Module $95.00 

Clock Calendar Module .. $75.00 

Games Adapter Module .. $59.00 



OTHER PRODUCTS FOR IBM 

THE ULTIMATE SOLUTION TO 
THE PC EXPANSION DILEMMA 
FROM LNW COMPUTERS FOR 
YOUR IBM PC AND PCXT 
BUSBOARD "MOTHERBOARD . 
Allows for addition of eleven (f 1) different 
modules and additional processing power 
through coprocessor BUS $349.95 

LNW80 CP/M PLUS® 
COPROCESSOR MODULE. Z80A 
module runs CP/M® and CP/M PLUS® as 
well as CP/M 2.2 programs. For use in 
both 5 n and 8" disk drives . $249,95 
ASYNCHRONOUS COMMUNICAr 
TIONS I/O. Allows each Busboard to 
contain up to 8 separate serial asyn¬ 
chronous channels with a total of 15 dif¬ 
ferent channels . $79.95 

5" OR 8 FLOPPY DISK I/O 
MODULE. Replaces disk controller in 
PC and is compatible with diskettes 
from other CP/M 86® and CP/M® systems 

$169*95 

PARALLEL PRINTER I/O 
MODULE. Multi-user Printer port 
addressing, or general purpose 8-bit i/Q 
port $49.95 

CLOCK CALENDAR I/O MODULE. 
Operates both CP/M 86® and MSDOS®, 
Also includes back-up battery and Alarm 
function $69.95 

GAME I/O MODULE. Compatible 
with IBM PC Game I/O card. Allows for 
connection of either 2 joysticks, or 4 
paddles $49.95 

DIRECT-CONNECT MODEM 
I/O MODULE. Features answer/diai in 
tone or pulse for low cost long distance 
services. Program listing allows for smart 
modem under BASIC. Speed dialer 
program included .,.. $149.95 

A/D I/O MODULE. 16 independent 
multiplexed analog input channels w/8 bits 
of resolution per channel. $109.95 

S BIT I/O MODULE. Both latched 8 bits 
output and input with interrupt capability 
fully supported. User programmable port 
addressing for up to 8 modules per 

Busboard. $59.95 

PROTOTYPING I/O MODULE. 
Utilizes 3M Scotchflex Breadboard 
prototyping system. Complete with 40 
conductor I/O BUS connector and an 
assortment of prototyping pins $29.95 


WORD PLUS—PC 

Word Processing Software , $299 

HARD DISK SYSTEMS FOR IBM 
AND APPLE 

DAVONG FOR IBM 

Internal External 
5 MB $1495 $1695 

iOMB $1795 $1995 

ISMB. $2295 $2495 

21MB $2595 $2795 

32MB $2995 $3195 


FLOPPY DISK DRIVES 


SHUGART 

SA4G0 SS/SD . . $169.00 

SA450 DS/DD $239.00 

SA800/80I SySD 1365.00 

SA850/85 \ DS/DD $459,00 



TANDON 

TM- IGO-f SS/DD CALL 

TM-100-2 DS/DD . , CALL 

TM-100-4 DS/DD . 1359.00 

TM-848-1 SS/DD $425.00 

TM-848-2 DS/DD . $499.00 

SIEMENS 

FDD 1005 . $159.00 

FDD 200-5 . . . $199.00 


DISK DRIVES 

For IBM PC 

Tandon 100-2 CALL 

Teac 55-B Slimline 320KB $260 

Shugart SA-455 Slimline 320KB $250 


THE BUSINESS MANAGER 
Integrated Accounting System 

The best and most complete business pro¬ 
gram package on the market. Providing 
all the software and storage you ever 
wanted All software pre-installed on iO 
or 15MB hard disk and ready to run No 
more diskettes and tedious paper work 
High speed AU programs self-prompting 
and menu driven Fuily guaranteed and 
supported. Includes: General Ledger 
Accounts Receivable Accounts 
Payable Billing Inventory 
Payroll Word Processor Spelling 
Checker File Management 

Spreadsheet Database Manage¬ 
ment System , . ... . , . CALL 


•IBM js a registered t/ademarti of IBM Corporation 


‘APPLE J5 a registered trademark of Apple Computer^ fnc. 


•DATA DRIVE. APPLETTE I. APPLETTE 2 and TRUMP 
CARD are registered trademarks Of TAVA Corporation 
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WE'VE MOVED 
TO BIGGER FACILITIES 
TO SERVE YOU BETTER 
PLEASE NOTE OUR NEW PHONE 


( 714 ) 261-1000 

Sales and Service: Business & Home Computers 

PRICES AMD AVAILABILITY SUBJECT TO CHANCE WITHOUT NOTICE 


PRINTERS 


TAVA PRINTERS 
RV DIABLO 

DOT MATRIX PRINTERS 
Model 11 

80 Column/100 CPS. $599.00 

Model 31 

132 Column/100 CPS . CALL 

Model 32 

132 Column/1 50 CPS. CALL 

Model 38 

132 Coiumn/400 CPS .. . *1999.00 

Tava 80DM 

Dot Mtx, Epson MX80 

Compatible Printer . $299.00 

DAISY WHEEL PRINTERS 
Model 620 

132 Column/20CPS . $899.00 

Model 630 

API/40 CPS Letter Quality $1499.00 
Model 630 

ECS/API-40CPS 

Multi-Lingual . *1899.00 

NEC 

SPINWRITER 

SEC 


7710-1 . *1995 3510 . . *1395 

7715-1 *2195 3515 .... *1395 

7730-1 . *1995 3530 . . , *1595 

7720-1 . . *2595 3550 . $1895 

7725-1 . . $2595 PC8023A . * 495 
STAR MICRONIC5 

Gemini 10 CALL 

Gemini 15 . CALL 

SMITH CORONA ggff 

TP-1 parallel . S 579.00 

TP-1 serial .... $579.00 

C-ITOH 

GX-100 150 CPS Dot Matrix) $249.00 
8510 $469.00 

1550(15"] . *699.00 

F-10 (40 CPS, Letter Qual.) $1395.00 
F-IO (55 CPS, Letter Qual.) $1695.00 
OKIDATA 

82A $429.00 

83A . *699.00 

84AP parallel . *999.00 

84AS serial . *1099.00 

92 A . *525.00 

93A $999.00 

IDS PRISM 

Prism 132 (B & W| . $1395.00 

Color . S CALL 




*CPiM and CRWI86 are regrsie/ecf trademarks of Oigitaf 
Research. Inc. 


BROTHER brother. 


HR-1 A parallel $ 769.00 

HR-1 A serial .$869.00 

HR-15. $599.00 

Tractor feed option. $135.00 


MONITORS_ 

AVAILABLE (Aff Models) CALL 
AMDEK MONITORS 

Color 1. $359.00 

Color it . $699.00 

Color III . $ 399.00 

300A $199.00 

3 IGA $239.00 

PRINCETON GRAPHIC SYSTEMS 

His Res. Color. CALL 


PI apple 



APPLE lie BP* 

Computer System. Controller. Two Disk 


Drives, Monitor. $1890 

TAVA PLUS COMPUTER SYSTEM 
(APPLE II4 COMPATIBLE) 

64K CPU Expandable to 128K 2 Disk 
Drives Controller Card Monitor, Parallel 
Port, Serial Port, 2 Game I/O's, CP/M® on 

board, DOS 3 5 $1299 

Apple 11+ Compatible Computer 
System W/48K of memory. One "Data 
Drive" disk drive, Controller card, 12" 


TAVA PRODUCTS FOR APPLE 

Cooling System and 

Power Monitor. 

*59 

Joystick. 

*49 

80 Column Card. 

$149 

MAY PC MirnnmMPUTER 

PRODUCTS 

Micromodem II 300 baud . 

$299.95 

Smartmodem 1200 baud 

$529.95 


PERSONAL ACCOUNTANT 

Software for your Apple lie and Apple II +. 
__ ___ . . , $199.00 


EPD PRODUCTS 

Lemon Surge Protector . $49.95 

Lime Surge Protector $79.95 

Peach Surge Protector, . $89.95 

Orange Surge Protector $ 129.95 
Plum Surge Protector $48.95 


DEC Rainbow 10Q 


Keybaord, CPU, Z-80/808S, 64K, Serial 
RS232 Port, Two X-400KB Disk Drives, 
Monitor, CF/M86®/8Q Software, CALL 

COMMSOFT PHOTOCASTER 

Features a packed system to take, process, 
store, print, send and receive color and 
black and white photos with your Apple 
II computer 

PC 100 Disk software, I/O board, manual, 

demo tape. $499.95 

PC 101 All the above plus Panasonic TV 
Camera. RGB filter accessory $749.95 

CALL YOUR LOCAL 
COMPUSHACK DEALERS: 


green screen Hi-Resolutron Monitor. All 
Cables are included for a Compushack 
price of . $999.00 

Additional Drive 

With purchase of above 

System ..$100.OO 

OTHER PRODUCTS 

FOR APPLE_ 

Special of the Month! 

$259 




TAVA CORP. 
DATA DRIVE 

100% Compatible Disk drive for 
APPLE il + and APPLE lie. Runs DOS, 
CPM® Pascal software. 

APPLETTE DRIVE.. $269 

16861 ARMSTRONG, IRVINE. CA 97714 
HEADQUARTERS/TELEX: 181667—ANSWER 


CompuShagn 



California 

Concord 

[41SJ 828^4752 


rivihe 

|714| 261-1000 


La Mirada 

[2131 947 9 505 


San Fernando Maltey 

|2t3| 906-7000 


San Jose 

[400} 971-1444 


San Jtempn 

[415} 830-2237 


TUitln 

(714) 7JO-7227 


Walnut Creek 

[415) 945-801* 

Colorado 

Denver 

{303} 422-4545 

Idaho 

Twin Falls 

* 

Illinois 

Chicago 

(312) 964-4611 

Montano 

Great Falls 

* 


Mlswuta 

{406) 721-1811 

Now Yarn 

New Yfcirfc 

[BOO) 228-5525 


Rochester 

(716) 924-2544 


Rome 

[315) 334-0266 

Texas 

Austin 

[512) 256-1062 

Washington 

Richland 

* 


^oofcant 

* 

Wisconsin 

Verona 

[60S) H45 7T10 

Canada 

Toronto 

|416) 240-8601 

U.K. 

London 

01-915-0490 


■CALL FOR NUMBEft 
ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 

BACK: COMPD5HACK IRIN 


Circle 323 on inquiry card. 
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Chisel Your Code 
with a Profiler 

This software tool can help you speed up compiled programs 


The time and effort required to 
construct a software program for a 
microcomputer application depend 
on the tools available. Without soft¬ 
ware tools it may not be feasible; with 
an assembler it may take months; 
with a compiler an application pro¬ 
gram can be written in only weeks. 

A compiler is a tool that reduces 
the amount of toil required to design, 
code, debug, and document a pro¬ 
gram by about a factor of 10. Unfor¬ 
tunately this 10 to 1 advantage is off¬ 
set by at least a 2 to 1 size disadvan¬ 
tage. That is, a compiled program's 
object code is typically at least two 
times longer than it would be if the 
program had originally been written 
in assembly language by a competent 
programmer. 

The amount of code generated is 
not usually a problem. Each addi¬ 
tional 2000 bytes of code above a 
system's limit require another 


Editor's Note: The profiler program discussed 
here, written in a combination of C and assembly 
language , was developed on a Wintek Sprint 68 
microcomputer, a 6800-based software development 
system . However, this programming technique is 
sufficiently flexible for you to implement it on most 
microcomputers. . . S. J. W. 


by Dennis Leas and Paul Wintz 

EPROM (erasable programmable 
read-only memory) or ROM chip. 
Unless you plan to set up 1000 or 
more identical systems running the 
program, the extra ROM per system 
is preferable to the time and expense 
it would take to write the program in 
assembly language. 

On the other hand, some applica¬ 
tions are significantly hampered by 

A profiler isolates a 
section of the code so 
that you can optimize 
it for fastest 
execution time. 

the time required by the processor to 
execute compiled code. If the com¬ 
piler produces twice as much code, 
the processor will take twice as long 
to execute the code. If the additional 
execution time cannot be tolerated, 
you must either rewrite the program 
in assembly language or find some 
way to make the compiler-generated 
code execute faster. 

Enter the Profiler 

A profiler is a computer program 
that allows you to modify the com¬ 


piled program in order to reduce the 
execution time to nearly what it 
would be if the program had been 
written in assembly language, but at 
only a fraction of the effort and cost. 

Why It Works 

If you analyze a microprocessor 
system that is executing compiled 
code, you almost always find that the 
processor spends 90 percent of its 
time executing 10 percent of the code, 
in other words, the processor spends 
most of its time executing a particular 
subroutine or a small section of the 
code. The idea is to locate this par¬ 
ticular section and then modify it to 
execute faster. Clearly, finding this 
section and rewriting it in assembly 
language is preferable to rewriting 
the entire program in assembly 
language. 

A profiler isolates a section of the 
code so that you can optimize it for 
faster execution time, if the execution 
speed of this section of the code can 
be increased by a factor of 2, the ex¬ 
ecution speed of the total program 
will be increased by nearly the same 
factor. The final product is a com¬ 
piled program that remains twice as 
large as the equivalent assembly code 
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When it comes to superior performance, 
we study our lines very carefully. 


Superior printer performance is not a fluke. 

It evolves from analyzing printed line after 
printed line. Taking the time to test and retest. 
After 30 years of manufacturing precision 
parts, we know that there are no shortcuts.- 

And so we took the Gemini-lOX and method¬ 
ically put it through its 120 cps pace. We 
achieved a print head life of over 100 million 
characters with an extremely precise dot align¬ 
ment creating each crisp character. 

So far so good. 

Next, sophisticated performance de¬ 


instruction, giving Gemini-lOX the capability 
to perform up to 16 operations with one com¬ 
mand. We included as standard a paper 
feed system that has a friction and fully adjust¬ 
able tractor feed. Then we even built in the 
dexterity to print graphics and text on the 
same line. 

Done. 

And, of course, staying the best means 
constant reviewing and fine-tuning. Keeping 
the Gemini easy to find, easy to afford and so 
reliable it can be warranted for up to twice 


manded versatility. A wide choice of 
character sets, a buffer expandable 
to 8K, and the ability to interface 
with all popular personal 
computers. We added macro 



as long as its major competitors. 

Only the most careful 

I fSrKA engineering has built the new 
lli^ hard-working Gemini-lOX. 

'I™ You’ll applaud its performance. 


THE POWER BEHIND THE PRINTED WORD. 


Compule t Peripherale Division 
2603 N,W 12th Street, Dallas Ft Worth Airport, TX 7S261 










but executes at about the same speed 
as if it had been written entirely in 
assembly language. 

The profiler monitors an applica¬ 
tion program while it executes and 
then computes and displays a 
histogram of the length of time the 
application program spends ex¬ 
ecuting different subsections of its 
code. 

Our version of a profiler is an in¬ 
teractive program that first asks you 
to specify the section of code to be 
profiled by stating a start address and 


a stop address. The section of code 
to be analyzed could, of course, be 
the entire program. The profiler then 
divides this section of code into 16 
subsections called "bins." As the ap¬ 
plications program executes, the 
microprocessor interrupts every 1/6 
second and the profiler examines the 
program counter. If the value in the 
program counter (the instruction ad¬ 
dress) falls within the section to be 
profiled, the profiler scores a hit and 
records which of the 16 bins contains 
the hit. This process continues until 


the program finishes or one of the 
bins fills with a maximum of 255 hits. 
At this point you can elect to display 
a histogram of the bin hits in a bar 
graph on a standard video-display 
terminal or line printer. 

Details of the Profiler 

Our profiler's parameters were 
chosen mainly to facilitate writing the 
profiler program. The number of 
bins—16—is convenient for arithmetic 
operations and as a number of bars 
to display in horizontal bar graph for¬ 
mat on a conventional video display 
terminal. Six interrupts per second 
appear to be sufficient and posed no 
design problems for our profiler 
because 8-inch floppy-disk drives 
spin the disk at a rate of 6 revolutions 
per second and generate an index 
pulse once per revolution. (On the 
Wintek Sprint 68 microcomputer the 
only additional hardware required 
for the profiler is a jumper on the 
floppy controller module to feed the 
index signal to an unused PIA con¬ 
trol line to generate the interrupts.) 

Our profiler consists of an interac¬ 
tive part and a kernel. The interactive 
part handles the user interface. It 
prompts you to enter the FWA (first- 
word address) and the IWA (last- 
word address) of the section of code 
to be analyzed. It then divides this 
range (IWA to FWA) into 16 equal 
bins and displays the bin size on the 
video screen. If the range is not a 
multiple of 16, it increases the LWA 
until it is, and so informs you. The 
interactive part of our version of the 
program was written in the C 
language and compiled into 6800 ob¬ 
ject code on a Wintek Sprint 68 
microcomputer. 

The kernel part of the profiler is an 
interrupt-handler subroutine. As a 
program executes in the normal way 
an interrupt occurs every 1/6 second. 
The kernel subroutine reads the 
value of the program counter from 
the stack and determines if it falls 
within the profile range. If so, it 
scores a hit, increments the ap¬ 
propriate bin counter, and ends with 
a return from interrupt. When a bin 
is full (255 hits) interrupts are dis¬ 
abled and the program executes to 
completion. Our version of the kernel 


* * WE ARE BYTE MAGAZINE'S THIRD OLDEST ADVERTISER * * 


COMPLETE SYSTEMS FOR A WIDE RANGE OF APPLICATIONS, FOR VARIED 
LEVELS OF SOPHISTICATION. 6 & 16 BIT, S-100 AND NON S-I00, SINGLE AND/ 
OR MULTI USER, FLOPPY AND HARD DISK CAPABILITY, SOFTWARE, PE¬ 
RIPHERALS, SERVICE AND SUPPORT. 


CO MPU PRO/GOD BOUT SPOKEN HERE; We are proud of our recent des¬ 
ignation as CompuPro Systems Center! We feature the high performance, versatile 
8085/8088 dual processor 816 systems with unique version of MP/M that allows 
simultaneous use of both processors. 

JK NEC APCr The best 8086 system on the market! Gives you more 
for your money! For under $4,000: 8086 processor, two double sided, 
double density 8" drives, 128K RAM, elegant keyboard and monocolor 
display (color optional), MS DOS and/or CP/M 86. 

EPSON QX 10: Truly user friendly. Our entire staff loves this system. You can 
draw pie charts and bar graphs in two minutes with no prior computer experience! 
Incredibly easy and satisfying to work with. For under $3,GOG: 256K RAM, complete 
VALDOCS software, HASCI keyboard. We also stock HX20, new FX80 printer. 

MASTER MAX: Z80, 5-100 with dual 8" drives (Winchester option). Uses Inter¬ 
continental Micro CPZ48000 single card computer. 4 DMA channels & universal 
interrupt controller give great versatility and speed. $2740 includes CP/M, OP¬ 
TIONS: double sided drives. TURBODOS, ICM5 slave cards, 220v/50HZ operation. 


IMS MULTI USER SYSTEMS WITH TURBODOS: Z80, S -100 CP/M com¬ 
patible. Slave cards give each userZSO CPU. 64K RAM, 2 I/O, No speed degradation 
as users are added! Nationwide service depots. 

GRAPHICS: MICROANGELO (S-10G) OR MIRAGE (RS232), Monochrome or color. 
AUTOCAD: Interactive graphics software for architects, engineers, others, 
HOUSTON INSTRUMENTS digitizer and plotters. 


ESQ 1: Legal time and billing software implemented on our MASTERMAX, IMS or 
GODS OUT. On site training and complete software for NY quad state area. 


PERIPHERALS: CRTS (Televideo, WY$E, Hazeltine); dol matrix and letter quality 
printers, S-100 boards & mainframes, floppy disk subsystems (Shugarl, Qume, 
Tan don H Per Sci). Full line of RAM and accessories for IBM PC. 


SINGLE OR DUAL WINCHESTER SUBSYSTEMS: Dual version solves 
back up problem si Implemented for CP/M, Turbodos, TRS SO, IBM PC, Osborne, 
Apple, many others. Very low prices. 


CROMEMCO DUAL PROCESSOR: Z80/68000. Also ZSO CIO p.c. 


MODEMS: US ROBOTICS DC Hayes compatible modems at lower prices. 


HAZELT1NE ESPRIT III: $795. Televideo 950 emulator, comparable perform¬ 
ance for $200 less! Quantity. OEM and dealer discounts. 


3270 NETWORK: Teletype controllers, printers and terminals. Cost effective. 


CALL OR WRITE FOR FREE PRODUCT SPECS ON ANY ITEM WE CARRY 


WE EXPORT 


Overseas Callers; Phone (212) 44B-6298 
TWX 710 588 2844 or Cable: OWENSASSGC 


JOHN D. OWENS Associates, Inc. 

12 Schubert Street, Staten Island, New York 10305 
(212) 448-6283 (212) 448-2913 (212) 448-6298 
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ANNOUNCING 

NEPTUNE 


EXTENDED 80-COLUMN CARD FOR APPLE R lie 

. . . 64Kto 192K memory . . . 80-Column display. . . 

I InnraHahlP Ft II I V RDFTWA RF Ri IPPDRTFD 


The Neptune Extended 80 - Column Card: A plug - in card for the auxiliary slot of the Apple 
lie. Available with 64K. 128K, or 192K of RAM memory. Sofware included for use 
with VisiCalc’*, PASCAL, CP/M* and DOS. Card can be used as a fast RAM disk. 
VC-EXPAND™ program provides up to 220K VisiCalc workspace memory and many 
other enhancements. Suggested retail price: $249 with 64K, $399 with 128K. $499 with 


192K. 


Titan j SJTtCR'H 

mcmotOGiEs tw: / S$tS*7£*WS *, 

P.O. Box 8050 

Ann Arbor, Michigan 48107 

Telephone (313) 973-8422 


In Europe, contact: 

Pete & Pam Computers 
New Half Hey Road 
Rossendale Lancashire 
UK BB4 6JG 

Telephone(0706)227011 
Telex 635740 PETPAM G 


Circle 349 on inquiry card. 
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Listing 1; Output of our profiler from the examination of the C compiler as it compiled a 
test program. The histogram shows the relative number of times that the processor was inter¬ 
rupted while executing code within each of the 16 different memory locations or bins. The 
listing shows that code within the memory area of 7898 hexadecimal took the most processing 
time to execute. 


01 SYOSPROFILE HISTOGRAM 
645 hits recorded 
4890 * 

5098 * 

5098 *** 

6098 ******* 

6898 **** 

7090 *********************** 

7898 *********************************************************************** 
8098 ******************* 

8S9E ***** 

9090 **** 

9098 * 

AO98 ** 

A098 ***************************** 

D09S * 

8893 ************* 

C098 **** 


Listing 2: Modified examination of the C compiler as it compiled the test program. By redefining 
the area of memory recorded by the profiler, we gained a more detailed histogram showing 
that the code within memory area 7C18 through 7C98 hexadecimal took most of the process¬ 
ing time. 

01 SYQ I PROFILE HISTOGRAM 
519 hits recorded 
7890 * 

7910 * 

7990 * 

7A1S **** 

7A?£f * 

7BIB # 

7H?B * 

701£ *********************************************************************** 
7098 **************************************************************** 

7818 ** 

7B98 * 

7018 * 

7E98 * 

7F18 * 

7r?G * 

8018 **** 


Listing 3: Histogram for the revised C compiler With the processing bottleneck removed , 
the listing shows a relatively even amount of time required for all sections of the compiler 
code. The execution time improved from W minutes 45 seconds for the original version to 
6 minutes 35 seconds for the revised version, 

01 SYOI PROFILE HISTOGRAM 
1001 hits recorded 
4898 * 

4C96 * 

5098 * 

:;49s ** 

5893 *.**** 
hr90 **** 

6098 * 

6493 ************************************ 

6898 ********************** 

6C9S ** 

7098 ************************** 

7498 *********************************************************************** 
7898 ******** 

7C98 *********** ******* ******** 

(30?e ******** **r* : **** *************************** 

8498 *****************4 *** *,[:** 


is a 2G-line 6800 assembly-language 
program. 

At this point you can direct the in¬ 
teractive part to display a histogram 
on the video screen or line printer. 
The histogram is displayed as a 
horizontal bar graph with the length 
of each of the 16 bars proportional to 
the number of hits in the correspond¬ 
ing bin. The profiler scales the bars 
so that the longest bar is equal to 80 
(the number of characters per line on 
typical video-display terminals). 

A Case History 

Wintek started the development of 
a resident 6800 C compiler in 1979 by 
writing it in C, using the C compiler 
to compile itself, and writing a 6800 
code generator. When first brought 
up on Wintek's Sprint 68 microcom¬ 
puter, the C compiler ran too slow¬ 
ly; a test program required 10 
minutes and 45 seconds to compile* 

We ran the profiler on the compiler 
as it compiled the test program and 
obtained the histogram presented in 
listing L Note that the processor 
spent about half of the 10 minutes 
and 45 seconds executing the code in 
the range of 7898 to 8098 (hexa¬ 
decimal memory addresses). We 
decided to take a closer look at this 
section by running the profile over 
the range 7898 to 8098. This higher- 
resolution view, shown in listing 2, 
shows that the code between 7C18 
and 7D18 offered the best prospect 
for improvement. Consequently we 
carefully rewrote these routines in 
assembly language to obtain a 
modified C compiler. Next, the 
modified C compiler was used to 
compile the test program. The perfor¬ 
mance of the improved C compiler is 
presented in listing 3. When compar¬ 
ing listings 1 and 3, keep in mind that 
our profiler scales the histogram so 
that the largest bin count is 80. The 
results show that we removed the 
bottleneck and reduced the execution 
time from 10 minutes and 45 seconds 
to 6 minutes and 35 seconds. 

Summary 

The use of a profiler can greatly 
speed the development of compiled 
programs. Because 90 percent of pro¬ 
gram execution time is required by 10 


percent of the code, modifying the 
slow 10 percent of the code will be a 
more efficient use of your time than 
writing the entire program in 
assembly language. By developing 
your own profiler program you can 
significantly reduce the toil and time 
required for program development, ■ 


Dennis Leas is a software engineer for Wintek Cor¬ 
poration (1801 South Si ., Lafayette, IN 47904). He 
holds a degree in electrical engineering from Pur¬ 
due University. 

At the time the article was written, Pbul Wintz 
was president of Wintek Corporation. He has since 
retired from the company and is living in New 
Zealand. 
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PERIPHERALS 


Floppy Disks: SVa " and 8", (Any Format) Hard Disk: 5,10, 20, 40, and 85 Megabyte — Removeable Cartridge Disk 
— Cartridge Tape Backup: 17 and 60 Megabytes — Single UserfMulti-User Configurations. 


15392 Assembly Lane, Huntington Beach, CA 02G49 


See Pages 532 & 533 for Additional Product information 


Circle 400 on inquiry card 


answers to some commonly asked 

The Company has been producing computers for 7 years now. We repre¬ 
sent and manufacture many different fines of computers, peripherals and 
supplies. 

* The XDS series from U.S. Micro Safes comes to you factory direct; thus cut¬ 
ting out the "middleman" distributor or dealer. You get a tremendous cost sav¬ 
ings!! The XDS series is fully expandable including 5 V *" and 8 * floppies, car¬ 
tridge disks, hard disks, tape backup, etc. We carry a complete tine of single 
user systems, upgradable to multi-user, with the fastest operating speeds in 
the industry compared fo such machines as Apple , IBM, Teievideo, etc. 

■ U.S. Micro Sales XDS series allows you fo use any standard CRT terminal, 
printer, modem, plotter, keyboard, etc. You are not stuck with peripherals which 
may not fit your needs, or poorly designed, or hard to operate, (i.e, IBM’s 
keyboard, Apple’s expandability) 

" Our systems use the CP/M operating system which has the largest installed 
base of application software in the world. CP/M, versus some of the tad ’ 
operating systems is tried and proven and has applications which have been 
on the market for years. 

' U.S. Micro Sales carries a complete line of peripherals «— 23 different CRT 
terminals, 18 printers, 6 tines of modems t etc. We also supply cables for 
whatever peripherals you order with your system. 

‘ We provide highly documented manuals with each system. Also, the largest 
collection of free software utilities to work with your system, and a Customer 
Service "Hotline " to answer your questions and assist you with any field pro¬ 
blems. We also offer extended warranties over our 1 year standard warranty 1 


Our Toll Free Analysts are ready to answer these and any other 
questions you may have regarding your data processing needs . 


WEST 

- 800 - 854-8174 


EAST 

- 800 - 435-9357 


Questions 

Q.' How long have you been in the industry? 
Q: Why should I buy an XDS system? 


Q: Why not buy an IBM or Apple instead? 

Q: What software runs on your systems? 

Qr Where do I get peripherals when I buy your 
system? 

Qr Who helps me solve problems in the field? 


Q: What free software will I get with my system? 

Q: What will ”M” Disk do for me? 

Q: What disk formats is my system compatible with? 

Q: How can I expand or upgrade my system? 

Q: What is the difference between your cartridge disk and 
a conventional hard disk? 












































A New Shape Subroutine for 

the Apple 


Athletes pole-vault, race cars spin, 
and fighter planes fire at enemy air¬ 
craft. Is this the real world? No, I'm 
talking about fast, smooth animation 
on the Apple II high-resolution 
graphics screen. In the past year, 
dozens of new Apple II programs 
have achieved such awesome anima¬ 
tion capabilities that several years ago 
most Apple programmers would 
scarcely have believed them possible. 
After trying unsuccessfully to match 
the quality of the commercially pro¬ 
duced animation in my own assem¬ 
bly-language programs, I realized 
that the problem stemmed from the 
standard Apple shape subroutine 
that 1 was using to display the shapes 
I wanted to animate. 

Standard Hi-Res Package 

The hi-res (high-resolution) 
graphics package 1 was using is the 
standard package supplied by Apple 
Computer. It once was supplied with 
all Apple II computers sold, and it 
can now be found on the volume 3 
disk of the Apple Software Bank 
Contributed Programs, available from 
Apple dealers. Indeed, this package 
was eventually incorporated into the 
Applesoft language to add hi-res 
commands. Written in machine 
language, the package includes 
subroutines to clear the screen, plot 
a point, draw a line, and draw a 
shape on the hi-res screen. Although 
the clear, plot, and line subroutines 
work well in animation, the shape 


by Richard X Simoni Jr. 

subroutine is much too slow to allow 
shapes to move across the screen 
quickly, smoothly, and without 
flickering. 

The speed of the shape subroutine 
is the most important factor in anima¬ 
tion for two main reasons. First, the 
speed with which the subroutine can 
plot the shape, erase it, and plot it 
again in its next position limits how 
fast any shape can move across the 
screen. Second, in a typical anima¬ 
tion scheme, a shape moves from one 
position to the next in four phases, 
which correspond to the time re¬ 
quired to plot the shape, the time the 
shape remains on the screen, the 
time required to erase the shape, and 
the time that the shape is not on the 
screen at all. These four phases 
repeat each time a shape moves to a 
new position. The time spent during 
each phase of the process determines 
how fast the shape moves and how 
smooth and flicker-free the animation 
looks. To maximize the smoothness, 
the time used in plotting the shape, 
erasing the shape, and leaving the 
shape off the screen must be 
minimized, for the human eye 
perceives these phases as con¬ 
tributing to the flicker of the image. 
On the other hand, if the amount of 
time the eye sees the image whole on 
the screen is significantly greater 
than the time required for the other 
phases, the image appears to move 
smoothly across the screen. Minimiz¬ 
ing the time the image is totally off 


the screen is not difficult, for all 
calculations for the next plot can be 
done while the image is on the 
screen; when the image is erased, it 
can then be immediately plotted in 
the new position. The times required 
to plot and erase the shape, however, 
are directly determined by the speed 
of the image subroutine. If the sub¬ 
routine is slow, the plot and erase 
times are long, and the image ap¬ 
pears to flicker as it moves across the 
screen. 

Representing Shapes 

To understand why the standard 
Apple shape subroutine is too slow 
for most animation purposes, you 
must know how the subroutine 
works and especially how it expects 
a shape to be represented in memory. 
A shape is represented by a series of 
vectors in memory, with each vector 
specifying if a given pixel should be 
turned on. It also specifies which of 
the four adjacent pixels should be ad¬ 
dressed by the next vector. This 
scheme best suits the representation 
of simple, single-line shapes such as 
those in figure 1. Unfortunately, if a 
shape must be filled in or if the shape 
has any detail drawn within its boun¬ 
daries, as in figure 2, the shape's 
representation is awkward and inef¬ 
ficient at best. In these cases it is 
often necessary to overplot points 
and use many vectors that specify 
motion without plotting. Moreover, 
if the shape is large, the sheer size of 
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Figure 1: Because they are easily represented in memory by a series of vectors, these simple single-line closed shapes are suitable for display 
by the standard Apple shape subroutine on the hi-res graphics screen. 


the vector table becomes unwieldy. 
When the time comes to plot these 
shapes, the subroutine steps through 
the table, and each vector takes up a 
certain amount of time. If the vector 
table represents the shape inefficient¬ 
ly the end result is wasted time in the 
plotting of the shape. 

Similarly contributing to the slow 
speed of the shape subroutine is the 
inclusion of scaling and rotation fac¬ 
tors, In order to plot a shape, a call¬ 
ing routine must specify a scaling fac¬ 
tor that determines the plotted 
shape's size (actual size, double size, 
triple size, etc.) and a rotation factor 
that determines the angle through 
which the shape is rotated before 


plotting. Although these factors are 
useful in some applications, using 
them with shape animation rarely 
produces satisfying results, and these 
calculations slow the subroutine 
considerably 

A New Shape Subroutine 

After realizing that the speed bot¬ 
tleneck in my programs was caused 
by the shape subroutine, I went 
about designing my own subroutine 
with two criteria in mind. First, the 
subroutine had to be high speed to 
minimize image flicker, and second, 
the method of representing a shape 
in memory had to allow complicated 
images to be plotted as quickly as 


simple single-line shapes of the same 
overall size. One way to meet these 
criteria is to use a bit picture to repre¬ 
sent the shape in memory. In other 
words, the shape is represented in 
main memory in the same form in 
which it is ultimately represented in 
the hi-res screen memory when the 
shape is plotted on the hi-res screen. 
Plotting the shape is then simple and 
fast: the bytes representing the shape 
in main memory need only be 
transferred to the hi-res screen 
memory. 1 used this technique in 
writing a fast shape subroutine 
suitable for animation. 

The table of bytes that make up the 
bit picture is called the shape table. 
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Figure 2: The detail within these shapes makes their representation as vectors in memory inefficient- therefore ; the standard Aftple shape 
subroutine is neither well suited nor easy to use for the display of these shapes on the hi-res screen. 
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we Offer you norei 

Thai’s righl If you compare the benefits of ordering from National Computer lo alt our competitors, you’ll see why more 
smart shoppers buy from os everyday. We save you money even before you order with our toll free &0D line, and then if you 
lind a tower advertised price we ll meet it. Since we stock whal we advertise you can rest assured your order will be ship¬ 
ped promptly In addition, il for any reason you are no! satisfied wilh any merchandise you purchase from National Com¬ 
puter you may return It for exactly what you want or a full refund. Check us out! We’ve been In business tor over 4 years, 
and one glance at our catalog will demonstrate the commitment we have to direct marketing and to our fine customers 



Video Monitors 

AMGEK30G 12" Hl-r« gNteh. 145" 
AMDEK 3Q0A 12‘ AmtS-i 159" 

AWDEK Color 1 Ptuft 13 Color . 329** 
AMOEK Color II hi res BOS 643” 
COM REX 5600 12" tn-res amber. 173*' 
N EC 1201M 12" Ml- res Q nsfln. 159” 

TAX AN Vision > II" med-res RGBS!?* 
TAXAN Vision 3 U" hr-res RGB .439" 
TAXAN 12" fiL-res Amber . 149" 

ZENITH 12" tv-res green 11 Q“ 



Kaypro 

Thfl snylime-anywhera computai In 
elufiftS OP/M . CBASIC, a spreadsheet 
end wiSrtfprocess lug soh ivaja 

PLEASE CALL FOR MORE DETAILS 



High ResoMJon 12 r ' RGB Cfllftr 
Maul tor 

■ BO charade? * 15 lines 

■ 690 dole hbrirorilal resolution 

■ IE colors 

■ Includes IBM PC cable 

■ Very alTurdeble 

PLEASE CALL FOR MORE DETAILS 
AND PRICE 



Sweet-P Graphic Plotter 

A simple lo operate ploltei winch 
easily inFelneeii Lo lhe PC using n 
uh nlronns parallel porl Comptulir 
with solFware. set oF pens paper and 
Opb+albrS manual List Price $^95 m 
Special Oiler 52*” 


Diskettes 

Buy 100 

3M Scotch lor Dnl » 

&'< ssiDD <tOiQ9& 

diskettes 1 57 

3M StoEC h 5 W 5S1DD ot 1P 2S” 
3M Scolc h 5- 'A pgi'DD 00* Ol 10 3ft” 
V«ftMl im 5 % SSfPD Bbi 0110 29** 
H«act C iww-xu P> 9 ke-tte &', 27" 



HI MicroPro 

WtMtfSlar 269" 

Random House Thesaurus IIS* 1 
MailMerga c j 

aSS? omv 5 169” 

Galt tor special package deal pricing. 

Popular Software 

dBASE IIIMS DOS er CPtM 8B) 429*' 
LG TUS 113. Please call lor detail 4 
PC T ulor by Cdmp ronnnaiYfl 6 3“ 

Horne Accountant Plus 116- 

T.l M III by Innovative 339” 

EssyWriler II Z39“ 

CnJMtallk by MmroStuI 129“ 

Concurrent CP/M Digital RsCh Call 
Pe&chtree GUAHAP&Htt 4 Pah3W‘ 
SuperCalc by Sorcim 133” 

SuperWriler by Sorcim 269” 

Var&aFmm 269 ,s 

VolksWriter by U!«ree 139** 

M IcrQBoh Mul tf-Plan 173” 

Flight Simulator 39” 



COMMODORE 64 

CALL FOB 
NEW SPECIAL 
PRICE 

COMMODORE TSAI Disk Drive Call 
Oata&el te program recorder 65" 
DATA 2D 2-60 & 6fl col um n pat 229" 
C ARDCO Gan tronica interl ace 79" 
MiCroSyStem R5-23Z m I St face 59- 
APPLE Emulalcr 99" 

We carry a complete line ol ac¬ 
cessories and aoElwpre lor the Com¬ 
modore Please call 



EPSON FX-80 

180 cps ID carnage, 2K buMor 
Epson FX.00 Tractor 39 95 

EPSON FX100 Rieasfl 

GEMINI tQX tall 

GEMINI 16 ^ 

C.ITOH 65.10 our 

C.ITOH 1450 lmf 

NEC B023A prices 

FACIT 4610 



ATARI 1200XL 

o n i, s 549 95 

ATARI B00 wllbAflK 449” 

ATARI BIO Dtek Bore 429** 

Wa cany much mde for Atari Call 

Calender — Dig Dug 
y'Uf Donkey Kong - Gate*i4n 
Pac Man - CenlipeiJe 
Gtx — -Star Raiders 
Missile Command — M«nar 2049 
YOUR CHOICE Only 530” ea 


OKIDATA ML92 

160 Cpa, 10' carriage. 80 columns 

0 „,, s 499 95 

Tractor lor ML 92 £B“ 

OKIDATA 93 66^’ 

Ok ID AT A BIA mi II h tracldr 459** 
OKI DATA B4A par. urJtracJor M3** 


\/ VISlCORf 

VisiCalc s 179 95 

SSCarM. . s 229 95 

V.s.3rtod u lo °- !l * «■ 

ViaiWordpeq 12SK) 



jtffe QUADLINK 

by OuHdrjim 

om, s 499 95 


Now you cars run Apple kulivraie on 
your IBM PC Advanced technology 
Trom rbe IGM PC peripheral Jealter 
Ouadram has made >1 paas.ble 
OuacfruiK allots using an IBM 
enhancemenls while tunning Apple 
software including ai' peripheraly 
Now yc-u can anjery itie best rtf boin 
sol I war p worlds including hires 
games special packages not 
available on itie IBM PC Apple iz# 
ydui IBM K?day' 



corona 

IBM PC COMPATIBLE 
DESKTOP COMPUTER 

12BK dual 32DF. disk dnves. 9' 
display, serial A parallel peris, and 
ME DOS 

I9M PC COMPATIBLE 
PORTABLE — PORTABLE 

126K dual 320K disk drives, 3 
display, serial ft phUhl ports, and 
MS-DOS 

Please cdll or wr He ler more del aM n 



jyfc. HAYES IBM PC 
■55# MODEM 

Srnartmodem 120GB 

With Comirvumcaliens SelEwaie 


Only 


S 44995 


Modems 

Huyira Cm»rimodem 300 ?t9" 

Hayes. $mu> mnijflm 1200 495” 

Novuiign J-Cal 0100 HaucF 125” 

Arichcu Marh I ^Otl baud 94“ 

Anchor Mark VIII UCI' i i2D0 baubSSm 
RIXDN PC212A ilBM PGi CALL 

CACTUS Tecnnology ilBM -PCI 29S- 


TRANSTAR 315 Color Printei 

Prinik ? cdIotb plus morn limn 30 
shades all in a single pass t>F the 
pnrvE head. Ami IfibuUI tty Seiko 


Only 


s 549»s 



Letter Quality Printers 

C FTOH F 111 Slarwrilur 40 tpe 1149* 
C. ITQH F 10 Siarwr.itr 55 tps 1649*’ 
DaisywrHer 40 cp9 wi SfiK tnjtlei 164T* 
NEC 3510 33 R5-232 ser lal 1443*' 

NEC 3530 33 PR# asrallel IS— 



NEC 5550 Sprinwriter 
for IBM PC 


Only 


S 1889 95 



Columbia VP Portable 

Feaiuiuiy I0M-FC and COMPAQ 
compel id Illy learned wilh iFie mosl 
comprehensive aotfware package in 
Ihe industry to dehyei an the func- 
Hons you need Includes 12BK RAM 
enpendabte lo 2&6K 2 5 r - hall-high 
I loppy ttisk drives wilh 320K DSrD G 
9 green screen. 90*25' ch»riur|ers. 
Full IBM compai 1 bln My board The 
uml drily weighs 32 It*. 

PLEASE CALL FOR MORE DETAILS. 



IBM Personal Computer 

Includes 64K, 2 DDfDS 320* drives, 
keyboard, color vtdefl card, ft MS 
DOS 

PLEASE CALL FOR SYSTEM PRICES. 



Apple Disk Drives 

Fourth Dimension 
co6fi' a ' drive w^controller 

^ Onl, s 299 95 

Fourth Dlm«rrsi«4i 249” 

M^ioSci A2 299* 1 

MicroSci A2 wilh QOnli oiler 369” 

Rang Elite t ZHS” 

RatiaElilol Wicontrolleir 369” 

Corona 5megabyih hard disk 1696^ 


Columbia MPC 
IBM PC compatible system 

Includes 128k 2 DSrDD 320K drives 
keyboard, video card. MS-DOS ft 
CPi'M £Ki soltwaie. Manitor not rnCluCt 
■d. 

PLEASE CALL FOR SYSTEM PRICES 




FRANKLIN ace 1000 4 1200 

Appfe II cwnpAllbld cwnpuler - 64H, 
uppeivicMher case, amt mare" 

PLEASE GALL FDR DETAILS 
System packages at special prices. 



Apple II Accessoi 

Grappler Plus 129** 

PftASO interlace 135™ 

GRAPPLER Bullermiurd l&K 119" 

MicrnModem II-py Mayps 2fi9” 

V id0i 6W col umn card 239— 

Enhancer II 11®" 

ULTRATERM 126*40 Vn.1hci card 339” 

MICROSOFT 

MICROSOFT PREMIUM 
SYSTEM 

Includes Z-6D SoMCnhl 16K Ham 
Card Vidtiv Videoterm Stitisw>lch ft 
CP ! M Uaai Guide by Adam- Osbcine. 
L.al /m m 0n|y 

$459 95 

Z-60 Sa ItCa rd by Mi cruSul I 239*" 

16K RamCard by MicroSofi 09*' 


ACCESSORIES 
For IBM PC 
Quadram Quad board 

64 K Only s 269 95 

'^WS^o^" 9 " 

S4K 299” 256K 4ft9*‘ 5T2K 749** 


MsgaPluS 

64K wrtFr serial- S clock 319* 1 

126 k 399*- 1 192K *49** 256K 499* 1 

t»i k wuh yat^llal ft serial 3T9* 1 
126K439*' t92K 499*' 256K 549- 

MegaPak oyti&n (256K) lor 
512K totel 3ZB" 

Combo Plus 

64K wiLh aena’ parallel ft clock 336" 
126K399” IS2i(459* 4 256K 493" 

I/O Plus 

Seiiai. parallel, clock and game 
adfttHer porl 195“ 

m. Appatot Inc 

CavnboCard wrCh paiailei ormiei porl, 
Asyrvcronaus comihuhICaliens ) 
RS-332 porl. and c loekrea lomJar 169" 
R S-232 ca Die Idr c&mbd C ard 29" 

Monte Carlo Card 

64 k. 449" I28K 529*' 356K 649" 

Disk Drives For IBM PC 

6 megabylB internal drive ft p^5 1529" 
tO megabyte mtamai drive ft p'S IftTB" 

Fur eniernal drive model add L30G" 
C«H for prices on Oavortg **>& flana 
dnve# 

tandbn TM10G2 D5/DD 249" 

1 mk DGfbD 50PK 40 pack diivn JS? 1 * 
Tiak 4 drive 1 loppy coni roller 149" 

1 iak 6 megabytes’*" hard disk J r 99'"' 
PC Meuse 249“ 

Big BlueZ-BD Card 469” 

Nine 4 ififtZDOris Ram Chips 59' 1 





NATIONAL COMPUTER PRODUCTS 

S338 Confer Drive, La Mesa, CA 92041-3791 


ULLUUUlt'.TUtL.UliUtLU.WUklti^Uld.tl.dit’s Here! 

’ Your Guarantee of Satisfaction £r~ 


We guarantee every item in this advertisement for 30 days. If. lor any 
reason whatever, you are not satisfied with any merchandise pur¬ 
chased from us, we want you to return it to us at our expense We will 
exchange it tor exactly what you want, or will refund your money, and 
include any shipping charges you have paid. 

NATIONAL COMPUTER PRODUCTS 

mmmwnmmmww? 


National Computers Summer 1983 collection of 
State of the-art computer merchandise is available 
now. You’ll find hundreds of products. Including 
computers, printers, video monitors, modems and 
accessories for IBM PC. APPLE He and many other 
computer systems, all at the great prices you expect 
from us. It includes dozens of illustations and infor¬ 
mative descriptions. For your copy send ‘1.00, which 


we will credit to your next order. 


To ordei ultfasw: semi inanwy urd*r pi casniei :, chenN Pentium r;ri«-.ji^ j, ^eekii to tie*! Price* reltert 2-. lhud iIl^uh! 
We accept VISA. MasterCard. Amnrit*n Enpresv Dn*er& Club antf Cerip Blanche Shipping. Handling ft insurance 
charges- add I*, or merchandise Mfliirmn SS.-ODi Calilcjmi*lesnlenie add %■* ulaaliu Foreign cusicflWB ptease call u« 
write Prices and availabililv subject te ch^nga wilhoul nelmt All etiuipmani .n new end warr^nleo by I he manuFacture’ 


sagnsnsn!!* 


Information on product*, and order Inquiries call (419) 440-6502 


Calif., Alaska, ft Hawaii Call (619) 698-8088 


DEALERS, WE BUY EXCESS STOCK, PLEASE CALL OR WRITE 






































Circle 185 on Inquiry card. 



(3b) 



0100100 OIGOOOO 
1000100 1000000 
mini ooooooo 


(3c) iiuooo 
ooioi oo 
0010010 
0010001 
1111111 


00001]1 
0000100 
oooooio 
0000001 
ooooooo 


(3d) 78 07 

14 04 

12 02 
11 01 
7 F 00 


Figure 3: To form a shape table , start by draw - 
mg the desired shape on graph paper ; using 
Is and Os to represent "on" and "off" pixels 
(3a). Next , split each line of bits into 7-bit 
groups, padding the last group of each line 
with Os if necessary (3b). Then, reverse the 
order of the binary digits in each 7-bit group 
(3c) and convert to hexadecimal (3d). Later 
you must add height and width bytes as 
described in the text. 


A shape table is most easily formed 
through the use of the shape-editor 
program presented later in this arti¬ 
cle. To form a shape table manually, 
start by drawing the shape on a piece 
of graph paper with one pixel per 
square, as in figure 3a. Use Is to 
represent on pixels and Os to repre¬ 
sent off pixels. Draw the smallest 
possible rectangle that still encloses 


2 FOR THE SIZE OF 1 

All apples taste different, so is our drive. 



Features: 

*Brushless, direct shaft driven. 
*Fast track-to-track time, 3-6 msec. 
*40 tracks. Low cost. 

*One full year warranty. 


3EKON 64 $695 

SekorvS Drive $265 

128K RAM DESK $265 

60 Column Card $115 

Z80 Card $ 95 

RS-232 Card $ 95 

S EK 0 N 64 ba re boa rd $ 75 
Parallel Interface $ 80 

EPRON Card $120 

Disk Controller $ 65 

Language Card $ 50 

RF with sound $ 25 

RF modulator $ 19 

DB25P connector $2.25 

DB25S connector $3,05 

57-30360 connector $5.75 

DSDD Diskette $1.95 

SSDD Diskette $1.90 


* Ail items have a one year warranty 


SEKON COMPUTER introduces another Second-to-none product, the 
SEKON-5 Disk drive, for Apple lie, SEKON 64, IBM PC or other computers. 


Like our interface cards, SEKON-5 costs less and performs better. And it has 


a one full year warranty. Call your dealer or us for our extra special 


introductory offer. Dealer enquiries invited. 


“SEKON, Second to None!” 


SEhffiJ 


SEKON INT'L. CORP. OF AMERICA (800) 423-4303, in CA (213) 936-1577 
2210 Wilshire Blvd„ Suite 577, Santa Monica, CA 90403 Telex 181121 
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SYSTEM 83 

What’s your problem? 

Software development; color graphics; high speed communi¬ 
cations; industrial control & robotics (FORTH); word pro¬ 
cessing/document formatting; computer time-sharing; timing 
of Hawaiian marathon; farm management; CAD/CAM, labor¬ 
atory control; CAT scan, dermatology graphics; medical 
analysis; pattern recognition (music/speech); relational data¬ 
base; telecommunications; mobile geophysical studies; data 
copying; automatic typesetting; data processing security... 

What is your need? Let DUAL SYSTEMS be the solution, 

1EEE-696/S-100 based, 68000/UNIX,™ multi-user/multi¬ 
tasking, 20/80M byte. 

Call today for information! 


DUAL. 


‘UNIX is a trademark, 
of Bell Laboratories 


DUAL SYSTEMS CORPORATION 

2530 Ban Pablo Avenue •Berkeley • CA 94702 (415) 549-3854 • 172029 SPX 


Circle 151 on inquiry card. 
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Do you have th< 
the entire S400 


We do. 

And now you can too: The most powerful 
multi-processing CPU board you can buy. The 
world’s first 256K static RAM memory board. 

And the most sophisticated hard disk controller 
board available. 

Run 8-bit CP/M 80* and 16-bit CP/M 86* 
simultaneously in a single or multi-user 
environment. $895. 

Now you can upgrade to 16-bit without for¬ 
saking your investment in 8-bit software. Octagon’s 
plug-and-play CPU Board 8/16™ is a complete 
computer-on-a-board with all this: 

• Dual processors: 4MHz NSC-800 (executes full 
Z80* instruction set) and 8MHz 8088. 

• Intel 8272 floppy disk controller with 24-bit DMA. 
Runs up to four 5V4" or 8" floppies in any combi¬ 
nation at the same time. 

• 8K PROM monitor. Boots operating system and 
also contains all the disk interface software you 
need for almost any operating system. Plus many 
useful debugging features, such as memory test, 
memory dump and memory search. 

• Two serial ports (baud rate software selectable 
up to 19.2 Kbauds.) 

■ Interrupt controller with eight vectored 
interrupts. 



* Fixed frequency real-time clock interrupt for 
multi-user dispatching. 

• IEEE-696 S-100 compatible. 

Add the optional 8087 math co-processor 
for just $300. 

And save $155 when you buy the 
operating system from Octagon, whether you 
take Concurrent CP/M 86 at $195, CP/M 86 at 
$150 or MP/M 86* at $495. 

CPU Board 8/16 is completely ready to run 
with no additional software. And both operating 
systems automatically include your CP/M 80 
emulator, so you can run any 8-bit CP/M pro¬ 
gram—as well as auto-select bios that let you 
transfer files back and forth between 5Vt" and 
8" floppies. 

World’s first 256K Static RAM Memory 
Board. $1850 

Memory may be configured as either four 
totally independent 64K software-selectable 
blocks or as a single 256K block which responds 
to IEEE-696 extended addressing lines. Will ac¬ 
cept either 8-bit or 16-bit bus requests. 

And each 64K block can be one of 256 
addresses—so theoretically you could address 
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CPU Board 8/16 
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256K Static RAM 































guts to take on 
cro industry? 


up to 16MB of these boards in your system. 

A partially populated 128K board with the 
same characteristics is just $1095. 

Sophisticated, reliable Hard Disk 
Controller. $550. 

Designed around LSI technology for greater 
reliability. With its sophisticated Western Digital 



1010 hard disk controller chip to control up to four 
5'A 1 ' drives, this unique board gives you auto¬ 
matic seek, automatic retries after error; comes 
with both CP/M 80 and CP/M 86 bios; and 
includes two serial ports and one Centronics- 
compatible parallel port. 

Using the WD 1014, it detects and corrects 
single-bit errors and detects double-bit errors. 


ECC generation and correction on data fields is 
user selectable. 

And its phase lock loop lets you forget about 
critical timing adjustments. In fact, you never need 
to adjust it at all. There’s no pot. 

Octagon’s Hard Disk Controller Board also 
gives you data rates up to 5MBits/sec., and CRC 
generation and verification on ID fields. Complete 
subsystem including board and 19.2 MB hard 
disk packaged with power supply: $2195. 

1-408-262-7777 

Call us now for more details. And take advan¬ 
tage of these introductory offers: Buy CPU Board 
8/16 plus the Memory Board and get Concurrent 
CP/M 86 or CP/M 86 free. (Includes CP/M 80 em¬ 
ulator.) Or buy all three boards and get MP/M plus 
new Personal BASIC from Digital Research free. 

You’ll never need any other S-100 boards. It 
takes guts to say that, but try us out and you’ll 
know: Octagon has what it takes. 

Circle 291 on Inquiry card. 

(soctagon 

2960 North First St.. San Jose. CA 96134 408-262-7777 

*GP/M 80. CP/M 96. MP/M B6 and Personal BASIC are trademarks 
oi Digital Research. Z80is a trademark of Zlloq 
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Listing 1: A fast shape subroutine that plots high-resolution shapes on the Apple IL 


0000 



1 



OBJ $1000 


xbog 



2 



ORG $1000 

;ASSEMBLY LOCATION 

1000 



3 

************* it******************************************* 

laoo 



4 

* 

SHAPE SUBROUTINE WRITTEN SY 

RICHARD T. SIMONI, JR. * 

I BOO 



5 

* 



* 

1Q00 



6 

* 

SHAPE WORKS BY STEPPING THROUGH THE USER TABLE ONE * 

J.B0G 



7 

* 

HI-RES 

LINE AT A TIME, SHIFTING THE BIT PATTERN THE * 

IB 00 



B 

* 

APPROPRIATE NUMBER OF TIMES 

(DEPENDING ON THE * 

1B0Q 



9 

* 

X-COORDINATE PASSED IN THE 

X- AND Y-REGISTERS), AND * 

1B0Q 



10 

* 

MOVING 

THE PATTERN TO THE PROPER PLACE IN THE HI-RES * 

1300 



11 

* 

SCREEN 

MEMORY. 

* 

1000 



12 





1B0 0 



13 

STARTZ 

EQU $19 

jSTART OF LINE STORAGE 

1300 



14 

¥COORD 

EQU $E3 

; LINE COUNTER 

1B00 



15 

START 

EQU $E0 

;USER TABLE POINTER 

1B00 



16 

ADDRL 

EQU $ED 

r1ST SCREEN BYTE TO USE 

1B00 



17 

ADDRH 

EQU SEE 

; IN LINE YCOORO 

1B0O 



18 

ADDRADD 

EQU $EF 

;OFFSET FROM LEFT BYTE 

1B00 



19 

SHFTNUM 

EQU $F9 

j NUMBER OF SHIFTS 

1B0O 



20 

ENDLN 

EQU $FD 

% LAST LINE + 1 

IB 00 



21 

WIDTH 

EQU $ E B 

;WIDTH OF USER TABLE 

1B0O 



22 

INDEX 

EQU $FC 

I POINTER IN USER TABLE 

1600 



23 

* 




1000 



24 

* 

DIVIDE 

X-COORD BY 7 TO GET 

BYTE OFFSET FROM LEFTMOST 

1300 



25 

* 

BYTE IN ANY HI-RES LINE- REMAINDER WILL BE CORRECT 

1600 



26 

* 

NUMBER 

OF SHIFTS TO PERFORM 

ON SIT PATTERN. 

1300 



27 

* 

DIVISION IS PERFORMED USING 

LOOKUP TABLE FOR SPEED. 

1000 



28 

* 




1000 

SB 

E3 

29 



STA YCQORD 

;STORE YHJOORD (COUNTER) 

100 2 

BA 


30 



TXA 


1003 

QA 


31 



ASL A 


1BQ 4 

AA 


32 



TAX 


IB 0 5 

90 


33 



TYA 


1B06 

2A 


34 



ROL A 


1B07 

A0 


35 



TAY 

;MULTIPLY X-COGRD BY TWO 

1B0B 

13 


36 



CLC 


LB09 

8A 


37 



TXA 

;A-REG - X—COORD*2 LO—BYTE 

1BQA 

69 

83 

38 



ADC !>QUOTBL 

;ADD TABLE ADDRESS LO-0YTE 

LBQC 

85 

ED 

39 



STA ADDRL 

;STORE RESULT 

10OE 

90 


40 



TYA 

;A-REG ^ X-COORD*2 HI“BYTE 

1B0F 

69 

IB 

41 



ADC KQUOTBL 

;ADD TABLE ADDRESS HI-BYTE 

1311 

85 

EE 

42 



STA ADDRH 

;STORE RESULT 

1013 

A0 

00 

43 



LDY #$00 

;ZERO Y-REG FOR INDEXING 

1315 

B1 

ED 

44 



LDA tADDRL),Y 

jLOAD X-COORD/7 FROM TABLE 

1017 

05 

EF 

4 5 



STA ADDRADO 

fAODRADD - X^COORD/7 

1019 

C8 


46 



INY 

; REMAINDER FOLLOWS IN TABLE 

101A 

B1 

ED 

47 



LDA (ADDRL},Y 

;LOAD REMAINDER FROM TABLE 

1B1C 

B5 

F9 

48 



STA SHFTNUM 

;SHFTNUM = REMAINDER 

1B1E 



49 

* 




IB IE: 


50 

* 

INITIALIZE LOCATIONS ENDLN 

AND WIDTH- ENDLN CONTAINS 

10 IE 



51 

* 

THE Y- 

COORD OF THE LAST LINE + l. WIDTH CONTAINS THE 

1B1E 



52 

* 

W1DTH 

(IN BYTES) OF EACH LINE. 

IB IE 



53 

* 




1B1E 

: A 5 

E 3 

54 



LDA YCOORD 


1320 

t A0 

00 

55 



LDY |$00 


IB 22 

: IB 


56 



CLC 


1B23 

: 71 

EB 

57 



ADC (START) r Y 


IB 25 

: 85 

ED 

50 



STA ENDLN 

;ENDLN = Y-COORD+LENGTH 

IB 27 

: C8 


59 



XNY 


1B28 

: B1 

EB 

60 



LDA (START),Y 


1B2A 

: 85 

EB 

61 



STA WIDTH 

;GET & STORE WIDTH 

1B2C 

: C3 


62 



INY 


1320 

: 04 

FC 

63 



STY INDEX 

;IN DEX= 2 

1B2F 

: 


64 

* 




132F 

: 


65 

* 

LOOP1 

IS THE LOOP THAT IS CYCLED THROUGH ONCF FOP EACH 

1B2F 

; 


66 

* 

LINE ON THE HI-RES SCPEEN 


1B 2 F 

; 


67 

* 




1B2F 

: AS 

FB 

60 

L0OP1 

LDX WIDTH 

;X-REG-0 (COUNTER) 

i a 3i 

: A4 

FC 

69 



LDY INDEX 


1B 3 3 



70 

* 




13 33 

; 


71 

* 

MOVE BYTES FOR LINE YCQORD 

FROM USER TABLE TO ZERO PAGE 

1033 

■ 


72 

* 




IB 33 

: B1 

EB 

73 

LOQP2 

LDA (STAPT),¥ 

jGET XTH BYTE OF LINE 

LB 3 5 

: 95 

19 

74 



STA STARTZ , X 

; STORE IN 5TAPTZ+X 

1B37 

: C8 


75 



INY 


1038 

: CA 


78 



DEX 

yMOVED ALL BYTES YET? 

1339 

: DO 

F8 

77 



BNE LOOP2 

;HQ t LOOP 

1B3B 

: 86 

19 

79 



STX STARTZ 

j STARTZ-0 

IB 3D 

: B4 

EC 

79 



STY INDEX 


1B3F 

i 


30 

It 




1B3F 

: 


81 

4 

SHIFT 

THE BIT PATTERN SHFTNUM TIMES 

163F 

: 


82 

* 




163F 

i A4 

F9 

S3 



LDY SHFTNUM 

;IS SHF THUM-D? 

1B41 

s F0 

16 

84 



BEQ SKIP 

; YES , SKIP THE SHIFTING 

1B43 

: IB 


85 

LOOP 3 

CLC 

; NO, START SHIFTING 

1044 

: A6 

FB 

86 



LDX WIDTH 


1346 

; 08 


87 



PHP 

; KEEP STACK IN ORDER 

1B47 

i 2B 


30 

LOQP4 

PL P 

; RESTORE CARRY 

1048 

: B5 

19 

89 



LDA STARTZ r X 

; load original PATTERN 

1B4A 

: 2A 


90 



ROL A 



Listing 1 continued an page 300 


the entire figure. Then split each line 
of binary digits enclosed by the rec¬ 
tangle into 7-bit groups. If, as in 
figure 3b, the last group doesn't have 
a full 7 bits, add enough Os to the end 
of each line to bring the total up to 
7 bits. Due to limitations to the 
subroutine, no more than seven 7-bit 
groups per line are allowed. Reverse 
the order of the bits in each group, 
as shown in figuire 3c. Convert each 
new 7-bit group into its hexadecimal 
or decimal equivalent, whichever is 
preferred (figure 3d shows the hex¬ 
adecimal equivalent) and, reading 
across each line left to right from the 
top to the bottom line, recopy the list 
of numbers in table (linear) form. The 
table is now complete except for two 
bytes that belong at the top of the 
table. The first of these bytes 
represents the height of the shape- 
in other words, the number of lines 
of digits in figure 3b; the second byte 
represents the width of the shape in 
7-bit groups—that is, the number of 
7-bit groups used in each line in 
figure 3b. As previously mentioned, 
this width should be no more than 
seven groups. The complete table in 
hexadecimal form for the sample 
shape used in figure 3 is as follows: 

05 02 78 07 14 04 12 02 
11 01 7F 00 

The shape subroutine itself is 
shown in listing 1, and the lookup 
tables used by the subroutine are 
shown in listing 2. Before calling the 
subroutine, several registers and 
memory locations must be set up 
with certain parameters, including 
the hi-res screen coordinates of the 
pixel where the upper left corner of 
the bit picture should be positioned. 
The low-order byte of the x- 
coordinate should be placed in the X 
register, and the corresponding high- 
order byte of the x-coordinate (either 
1 or 0) goes in the Y register. The y- 
coordmate goes in the A register (ac¬ 
cumulator). The low- and high-order 
bytes of the shape-table starting ad¬ 
dress should be stored in hexadeci¬ 
mal memory locations EB and EC, 
respectively The subroutine can then 
be called with the usual JSR instnic- 
Text continued on page 303 
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HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 

n ★★★★★ MILE-HIGH SAVER 

★ BYTEWRITER 30 BY OLIVETTI 


IBM-PC HARDWARE 


5 299.00 


QUAORAM CORPORATION 
QUADCHRQME RGB Cater Monhor 

THE High Raso-luiion Monitor tor yqur IBM-PC 
I00"n IBM Compatible, includes cabte 690 by 
460 Resolutions: 13 colons 5 CALL 

GUADBOARD Multifunction Baand 
Full enpandabilrty Irom 64K to 256K 
Parallel Punier Pori 

Agynchronwjs R5232 Sana! Modem Port 
Programmable ClockCatendar 
RAM Disk Drive (sahwaral 
64K Marts ai 

MICHOFAZEH Punter Spooler 
Print Buffering town 6K to 512K 
Any Prinier'Computer Combination 
Why wain an your printer? 

Puces iw.'pqwer supply) slarl at 5 339 00 
QUAOUNK HUN APPLE SOFTWARE ON YOUR 
IfiM.'SWITCH BACK & FORTH BETWEEN 
APPLE & IBM PROGRAMS AT WILL USE 
YOUR IBM DRIVES, WRITE TO DISC 

DOS3.3 . $ CALL 

□UADCOLOR I IBM color card $ CALL 

QUADCOLOR II 640 by 2GQ S CALL 

QUADCOLQR III 640 by 400 $ CALL 


TAN DON TM 100-2 320K Drive 
TANDON "5LIMHLINE" TM50-2 


$243.00 1 
$ CALL 


LETTER QUALITY 
PRINTER 


$579.00 


ELECTRONIC SELF-CORRECTING 
TYPEWRITER 


STB SYSTEMS "SUPER RIO" CARO 
The Truly ultimate IBM add-on Eighl + Functions 
on one card 

* 64-256K (7&6K w.opt "PiggyBadt" card) 

• Two RS232 pods, due parallel 

• Ctock'caJendar • Game Pori 

* Printer Buffer ■ RAM disk 

Simply The Besl $ CALL 

QLiME'S SUPERIOR 
HALP.HEIGHT 320K DRIVE 

QUMETRAK 142 FEATURES CERAMIC R.'W 
HEAD. ADVANCED STEEL BAND HEAD 
POSITIONER & 4 DRIVE DAISY CHAIN 
CAPABILITY % 240.00 

KEY TRONIC, INC. 

Enhanced Word prooeiislrig Keyboard 
Modal KB-&1SG 

Farrullar key placement lor touch-typtete- Key 
legends instead qf obscure symbols 

$ T 99.00 



IBM-PC SOFTWARE 

TOP 10 HIT PARADE 


MULTIPLAN 

$ 206.95 WORDSTAR 

, . . $ 322.50 

tfBASE kl 

$ 46B 75 HOME ACCOUNTANT PLUS 

$ 103.60 

EASY WRITER It 

$ 240.75 EASY FILER 

$ 275.00 

PFS FILE 

$ 105.00 LOTUS 1.2,3 

$ CALL ’| 

PFS HEPOHT 

$ 03.75 PFS GRAPH 

$ 105.00 


★ ★★★★ 
* 
Ar 
★ 
* 

I ^ 

★★★★★★★ ★★★★★★★ 


★ COLUMBIA DATA SYSTEMS 

★ 

ENHANCED IBM ALTERNATIVE 

IBM Hardware A Software comparability in a Multi-user 16 Bit computer 12SK Iwo 
serial pons, one parallel port and & e*panwn slots Runs MS-DOS. CP M 66 or MP M 
yf flfi, OASIS-16 MS-DOS ■■Super-Pak" includes Macra-Aasembter, Diagnostics, Baeicaw 
cnlorgraphics PLUS Perfect Writer. Spelter Cate and File, Fartf Graph A Space 
yf Commanders S CALL 


APPLE/FRANKLIN HARDWARE 

FRANKLIN ACES-THE APPLE 11 + /ME ALTERNATIVES 

ACE 1000 (64K) ACE 1200 (12SK) 

Upper 6 Lower Case Move over iff. 

Automatic Key Repeat NOW WITH COLOR! Has everylhing Ihe 1000 baa plus 

Numeric Keypad Z@0 Card (CP M) -F SO columns 

Larger power sLteply wilh ran Built-m drive, bijill-ln enter 

Call for Special pacfcsge price Serial & Parallel Interfaces £ CALL ; 

MICRCHSCI A2 Disk Dnva 

$ 249,00 

Micro Bulf&r 11 

. $ 209.00 

RAN A SYSTEMS - ELITE SERIES 


VIDE* PSIO Dual Functlqn Card 


aoo 1 !) F : asser than Disc 11 


Modem and Printer Poos 

5 169.00 j 

Elite i (up to 163 K 1 

$ 289.00 



Elite II & m 

$ CALL 

MISCELLANEOUS 


, Gompalibte Controller Card 

$ 55.00 

ALF PRODUCTS, INC. fltMS Processor 

VISTA COMPUTER CO. INC. 


Powerful "IBM" chip qn a card: 

S CALL 

PHESENTS THE V12BD: 


ANTI STATIC TOUCH MATS 

S 69.00 

Removable mass storage tor yoiw Appte! 

KENSINGTON, Sygtem Saver 

S 75 00 

6 meg itonmattadl per 5 disc cartridge 

Come* 

KRAFT, Joysltek 

S 43 00 

complete w drive, cable, uonlrblter, gqitwaje 

Paddies 

$ 32 00 

! and one 6 meg Vislapati: cartndge 


MJ R ENTERPRISES 


AN tor only . . 

$1196.00 

Sup r Mod Universal 

$ 55,00 

RAM EXPANSION 


Supf Fan 

$ 30,00 

□avong (16K) 

$ 4g.95 

MICROSOFT 


Micro SOM |16K) 

$ 75.00 

ZS0 with CF'M 

$ 245.00' 

Microtek (BAM 16K) 

$ 73.00 

Saflcard Premium Pack 

S 495.00 

80 COLUMN CAROS 


Seflcrard Plus (Frankim) 

$ 445.00 1 

ALS, Smarteim U 

$ 129 00 

T & GPRODUCTS 


Viden, UlliaTfirm , 

5 CALL 

Joystick 

$ 42.00 

UilraTerm ComboPkg 

5 265 00 

Game Paddles 

$ 26.00 

VisU, V lK in SO 

$ 239.00 

Seteet-a-port 

$ 42,00 

PRINTER INTERFACES BUFFERS 


Trak-Ball 

$ 47.00 

Microtek, HV6HCpar 

$ 63.00 

VIDE it, Enhancer 11 

$ 119 00 

Appte Oumphng 16K 

$ 160-00 

Function Slnp 

$ 02.00 

Orange Micro, Grappler-f 

$ 119.00 

Enhancer, Hev, 6 

$ 9900 

BuHemd Grappler* 

$ 139 00 

WIC0 1 Joystick 

$ 22.00 ; 


★ ★ 
★ 

★ 

★ 


COLUMBIA 160D-VP 

2-50K. 2 320K Slim Line Drives, 9' Monitor, comeg. w.MS-DOS Super Pair (as described in 
Columbia Data Systems section) IS" x 16" x S' w4ti cover W&ighB 32 Itos CflfUromcs 
compatible S CALL 


C-iTOH PRINTERS — DOTMATRIX 

Prownter I - par 
ProvuriteT II - par . . 

EPSON 

FX-80. 


Midrgpriam . 

OK I BATA 
82A 
63A 
84 par 

92 per 

93 par 

ST AH MICRON ICS 

Gemini 19 

Gemini 10X .... 

OUANTEX 

703D 1 Dpi Leper Quality). 

LETTER QU ALITY 

BROTHER HR-1 
BYTEWRITER |W''KEYBOARDI> 

C4TOH 

Starwnter F-10-40 par 

NEC 

7710, 7730 

35S0 IBM plug-tin . 

COLOR tNK JET 
CANON A1210 7 color 30 shades 


CALL 

CALL 

CALL 

CALL 

CALL 


$ 419 00 
$ 706,00 
$1056.00 
$ 539.00 
$ 927.00 


CALL 

CALL 


$1695 00 


. $ 604.00 
5 599.00 


$2291 00 
$159900 


MONITORS 

AMDEK. 300 Amber $ 159.00 

300 Green i 155 00 

310 A, G-IBWI including ceble . . $ 179.00 


Color l composite 
Color 11 RGB (IBM compatible) 
NEC, 1201 Hi-ReS, Green 

1203 RGB (IBM compatible) 

TAXAN Amber 
Green 

USI Amber Hi-Res 
ZENITH Green Med Reg 


£ 299.00 
$ 495.00 
$ Ifll.DO 
$ 535 00 
5 129.00 
$ 119.00 
$ 156 00 
$ 11&.DO 


DISKETTES A STORAGE 


ELEPHANT 10 each 6 'aSS'DO 
10 each 5Vi DS-'DD 
MAXELL 10 each 5% 5SQD 

10 each $V* D&'DD 
VERBATIM 10 each 5' * SS DD 
ID each 5!V D&'DD 
Z1MAG 12 each 5Vi SS'DD 

LIBRARY CASE, 5 to 
DFSK BANK,. .!iv* interlock 5 Swivel 
DISK FILE, Sto Elephant -Trunk’ 


19.95 

26.95 
CALL 
CALL 

25.95 

36.95 

10.95 

2.50 

5.50 

21.95 


WHAT’S NEW FOR IBM-PC ★★ 

COLUMBIA DATA SYSTEMS PORTABLE: * 

★ 
★ 


★★★★★★★★★★★★★★★★★★★★★★★ 


NEC APC 

Advanced Personal Computer Standard 126K RAM-e*pands Ter 250K, 
1 Megabyte storage per drsk Available with iwo on-board drives. 
Excellent detached keyboard wiln keypad 22 programmable tunclion 
keys. Superior Resolution: 640 k 475 CALL lor gystem gdqle 


MODEMS 

ANCHOR AUTOMATION 

Signalman Marx l S 63 00 

HAYES 

Smartmodam 3O0 $211.00 

Smarlmcdam 1200 5 CALL 

Micramodern M 5 275.00 

NOVATION 

CAT (Acoustic) . . . S 153 00 

□-CAT $ 168-00 

J-CAT $123 00 

Aula Cal $ 219 00 

Apple Cat II S 273 00 

212 Module (1200 baud opt. tor Appde Cal II) $ 354:00 

212 Apple Cat Ilf 12O0 baud) 5 626 00 


VISIT OUR 

WAREHOUSE OUTLET STORE 


Rocky Mountain Micro, Inc. 

MAIL ORDERS: 10890 E. 47th Ave. 

Denver, Colorado 80239 


NATIONAL 

ORDER 

DESK: 


1 - 800 - 862-7819 


IN 


TERMS ANO CONDITIONS: 

• NO CREDIT CARD FEE 

• Personal checks (allow 10 days to steer), V*sa Master Card, wire iranefere. include telephone number 

• COO orders accepted - 530O maximum - 510 nonrelundebte surcharge - AH products factory sealed with manufacturer's warranty 

• PD 3 accepted from qualified customers - Approval needed on all returns - itF* restocking charge unless defective plus ship^ng 

■ All Colorado residenls add 3.5Tb sales lax. City 6 County of Denver residents addihonal 3 6% sales Ian 

■ •Shipping. Handling & Insurance $5 95 minimum.. 4% UPS gruurnd. UPS Blue Label rate quoted al time qi order 

• A;l prices subject to change without notice 

• Export orders accepted from torargn dealers. Contact F. L Ktambeng $ Cp TWX 910-940-2517 

• Telephone Order Desk Hours: a AM to 6 PM Monday through Friday. 10 AM to 4 PM Salurday Mountain Standard Tima 


COLORADO CALL: 303-371-2430 

TECH ASSIST. & CUSTOMER SERVICE 
CALL 303-371-2430 

YOUR SATISFACTION IS OUR 
BEST ADVERTISING! 

WE SERVICE WHAT WE SELL 


Circle 343 on inquiry card. 
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Circle 207 on inquiry card. 

Main/Frames 


Main/Frames 

from 

$200 

* 30 Models of Enclosures 

* Assembled and tested 

* Guasi-Coox Motherboards 

* Power Supply 

* Card cage and guides 

* Fan, tine, cord, fuse, power 
(k resei switches 



Write or call for our 
brochure which includes our 
application note: 
“Building Computers — 

A Recipe” 

INrEGB4ND 

8620 Rooseveft Ave *Vi$alia.CA 93291 
20^651-1203 

We accept BankAmericard/Visa 
and MosterCharge 


Listing 

1 continued, 








1S4B : 

2k 



91 



ROL 

A 


;ROTATE LEFT TWICE 

18 4C: 

00 



92 



PHP 



? 5AVE CARRY 

1B4D: 

4A 



93 



LSR 

A 


j SHIFT RIGHT ONCE 

1B4E: 

95 

19 


94 



STA 

STARTE,X 


;STORE SHIFTED PATTERN 

1950: 

CA 



95 



DEX 




1B51: 

E0 

FF 


96 



CPX 

l$FF 


;ROTATED EACH BYTE? 

1&53 : 

DO 

F2 


97 



BNE 

LOOP 4 


; NO, LOOP 

1955: 

20 



90 



PLP 



,-KEEP STACK IN ORDER 

1955: 

SB 



99 



DEV 




1957: 

DO 

EA 


100 



BNE 

LOOP 3 


; LOOP IF YOU 

1359: 




101 

* 






1359: 




102 

* CALCULATE HI-RSS SCREEN 

ADDRESS FOR FIRST BYTE TO 

XB59: 




103 

* BE USED 

IN LINE YCOORD 



IB 59: 




104 

* 






1359: 

A4 

E 3 


105 

SKIP 


LDY 

YCOORD 



1B5B: 

09 

B3 

ID 

106 



LDA 

LOSTRT,Y 



135E: 

IS 



107 



CLC 




1B5F: 

65 

£F 


1GS 



ADC 

ADDRADD 



1361: 

85 

ED 


109 



STA 

ADDRL 



1863: 

B9 

73 

IE 

110 



LDA 

HISTRT,Y 



1066: 

69 

00 


111 



ADC 

l$00 



1060 : 

0 5 

EE 


112 



STA 

ADDRH 


j GET ADDR FOR 1ST BYTE 

1B6A: 




113 

* 






1B6A: 




114 

* MOVE 

SHIFTED BYTES FROM 

Z ERO 

PAGE TO HI'RES SCREEN 

1B6A: 




115 

* MEMORY* 

FOR NON-EXCLUSIVE-OF 

PLOTTING, CHANGE 

1B6A: 




116 

* 1 EOF 

[ADDRL) ,r TO 1 ORA 

(ADDRL) r Y 1 (OPCODE 011), 

1B6A: 




117 

a- 






136A: 

A0 

00 


110 



LDY 

§$00 



1B6C: 

A 6 

FB 


119 



LDX 

WIDTH 



1S6E: 

05 

19 


120 

LOOP 5 


LDA 

STARTS,X 



1B70: 

51 

ED 


121 



EON 

tADDRL),Y 



1372: 

91 

ED 


122 



STA 

(ADDRL),Y 


i plot byte on screen 

1B74: 

ca 



123 



INY 




1075: 

CA 



124 



DEX 




1B76: 

E0 

FF 


125 



CPX 

f$FF 


;THROUGH PLOTTING LINE? 

1370: 

DO 

F4 


126 



BNE 

LOOP 5 


;NO, LOOP 

1B7A: 

E6 

E 3 


127 



INC 

YCOORD 


j YES, GO TO NEXT LINE 

1B7C: 

A5 

E 3 


123 



LDA 

YCOORD 



1B7E: 

C5 

FD 


129 



CMP 

ENDLN 


;MORE LINES? 

1080: 

DO 

AD 


130 



BNE 

LOOP 1 


;YES, LOOP 

1802: 

60 



131 



RTS 



;NO, RETURN 

1B&3: 




132 

3UOT0L 


E2U 

ft 



1303: 




133 

LOSTRT 


EQU 

*+560 



1003: 




134 

HISTRT 


EQU 

*+752 



*** SUCCESSFUL 

ASSEMBLY: NO 

ERRORS 





Listing 2: Lookup tables used by the listing 3 subroutine. 


IBB3' 00 

QQ 

GO 

01 

00 

02 

00 

03 

00 

04 

00 

05 

00 




1990- 06 

01 

00 

01 

01 

01 

02 

01 

03 

01 

04 

01 

05 

01 

06 

02 

IBA0- 00 

02 

01 

02 

02 

02 

03 

02 

04 

02 

05 

02 

06 

03 

00 

03 

1BB0' 01 

03 

02 

03 

03 

03 

04 

03 

OS 

03 

06 

04 

00 

04 

01 

04 

1BC0' 02 

04 

03 

04 

04 

04 

05 

04 

06 

05 

00 

05 

01 

05 

02 

05 

1BD0- 03 

05 

04 

05 

05 

05 

06 

06 

00 

06 

01 

06 

02 

06 

03 

06 

1BE0- 04 

06 

05 

06 

06 

07 

00 

07 

01 

07 

02 

07 

03 

07 

04 

07 

1BFQ' 05 

07 

06 

03 

00 

08 

01 

OS 

02 

08 

03 

00 

04 

08 

05 

03 

1C0O- 06 

09 

00 

09 

01 

09 

02 

09 

03 

09 

04 

09 

05 

09 

0 6 

OA 

1C10- 00 

QA 

01 

OA 

02 

OA 

03 

OA 

04 

OA 

05 

OA 

06 

OB 

00 

00 

1C20- 01 

OB 

02 

OB 

03 

OB 

04 

OB 

05 

OB 

06 

OC 

00 

OC 

01 

OC 

1C30- 02 

OC 

03 

oc 

04 

DC 

05 

oc 

06 

OD 

00 

OD 

01 

oo 

02 

OD 

1C40- 03 

OD 

04 

OD 

05 

OD 

06 

OE 

00 

OE 

01 

OE 

02 

OE 

03 

OE 

1C50- 04 

OF 

05 

OE 

06 

OF 

00 

OF 

01 

OF 

02 

OF 

03 

OF 

04 

OF 

1C60- 05 

OF 

06 

10 

00 

10 

01 

10 

02 

10 

03 

10 

0 4 

10 

05 

10 

1C70- 06 

11 

00 

11 

Qi 

11 

02 

11 

03 

11 

04 

ii 

05 

11 

06 

12 

1CB0- 00 

12 

01 

12 

02 

12 

03 

12 

04 

12 

05 

12 

06 

13 

00 

13 

1C9Q- 01 

13 

02 

13 

03 

13 

04 

13 

05 

13 

06 

14 

00 

14 

01 

14 

ICAO' 02 

14 

03 

14 

04 

14 

05 

14 

06 

15 

oo 

15 

01 

15 

02 

15 

1CB0- 03 

15 

04 

15 

05 

15 

06 

16 

00 

16 

01 

16 

02 

16 

03 

16 

ICCQ- 04 

16 

0 5 

16 

06 

17 

00 

17 

01 

17 

02 

17 

03 

17 

04 

17 

1CD0- 05 

17 

06 

IB 

00 

18 

01 

13 

02 

IB 

03 

IS 

04 

18 

05 

18 

LCEQ' 06 

19 

00 

19 

01 

19 

02 

19 

03 

19 

04 

19 

05 

19 

06 

1A 

1CF0- 00 

1A 

01 

1A 

02 

1A 

03 

1A 

04 

1A 

05 

1A 

06 

IB 

00 

IB 

1DQ0- 01 

10 

02 

10 

03 

10 

04 

10 

05 

IB 

06 

1C 

00 

1C 

01 

1C 

1D10- 02 

1C 

03 

1C 

04 

1C 

05 

1C 

06 

ID 

00 

ID 

01 

ID 

02 

ID 

1020- 03 

ID 

04 

ID 

05 

ID 

06 

IE 

00 

IE 

01 

IE 

0 2 

IE 

03 

IE 

1030' 04 

IE 

05 

IE 

06 

IF 

00 

IF 

01 

IF 

02 

IF 

03 

IF 

04 

IF 

1040' 05 

IF 

06 

20 

00 

20 

01 

20 

02 

20 

03 

20 

04 

20 

0 5 

20 

1050- 06 

21 

00 

21 

01 

21 

02 

21 

03 

21 

04 

21 

05 

21 

06 

22 

1060' 00 

22 

01 

22 

02 

22 

03 

22 

04 

22 

05 

22 

06 

23 

00 

23 

1D70- 01 

23 

02 

23 

03 

23 

04 

23 

05 

23 

06 

24 

00 

24 

01 

24 

1080' 02 

24 

03 

24 

04 

24 

0 5 

24 

06 

25 

00 

25 

01 

25 

02 

25 

1D90— 03 

25 

04 

25 

05 

25 

06 

26 

00 

26 

01 

26 

02 

26 

03 

26 

1DA0- 04 

26 

05 

26 

06 

27 

00 

27 

01 

27 

02 

27 

03 

27 

04 

27 

10BO- 05 

27 

06 

00 

00 

00 

00 

00 

00 

00 

00 

00 

80 

SO 

00 

80 

1DCO- BO 

BO 

80 

00 

00 

00 

00 

00 

00 

00 

00 

SO 

80 

80 

80 

80 

1DD0' 00 

SO 

80 

00 

00 

00 

00 

00 

00 

00 

00 

so 

80 

80 

00 

30 

1DE0- 80 

80 

80 

00 

00 

00 

00 

00 

00 

00 

00 

00 

80 

80 

00 

SO 

1DFO- 00 

30 

80 

23 

23 

23 

2 0 

23 

28 

20 

28 

AS 

A0 

A3 

AS 

AS 

1E00- A8 

AS 

AS 

23 

23 

23 

28 

28 

28 

28 

28 

AS 

AS 

AS 

AS 

A3 

1E10- A8 

AS 

A3 

23 

23 

23 

28 

23 

28 

28 

28 

AS 

AS 

A8 

AS 

A3 

IE20— A8 

A8 

A8 

23 

2B 

28 

28 

2B 

28 

28 

20 

AS 

A0 

A8 

A0 

A& 

1E30- AS 

AS 

A8 

50 

50 

50 

50 

50 

50 

50 

50 

DO 

00 

DO 

DO 

□ 0 

IE40- DO 

DO 

DO 

50 

50 

50 

50 

50 

50 

50 

50 

00 

DO 

DO 

DO 

OO 


Listing 2 continued on page 303 
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FIRST IN SOFTWARE TECHNOLOGY P.O.Box1628 Champaign, IL61820 (217)359-2112 Telex 270365 


“At last, a FORTRAN compiler that works great on 
my 8086, 8087, and 8088 based systems!" 


SuperSoft FORTRAN; available 
NOW and working great! 

Requires: 128K with CP/M-86® 
and MS DOS 

Price: $425 (in each environment) 

CP/M-80 version also available. 


mm 


In conjunction with SuperSoft, SuperSoft FORTRAN 
was developed by Small Systems Services, Urbana, IL, 
a leader in FORTRAN development. 

CP/M and CP/M-86 are registered trademarks of 
Digital Research, 

Japanese Distributor ASR Corporation International 
3-23-8, Nishi-Shimbashi. Minato-Ku, Tokyo 105. Japan. 
Tel. (03M37571 Telex; 0242-2723 

European Agent: Micro Technology Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent. England TN2 5TH 
TEL 0892-45433 Telex 95441 Micro-G. 


Circle 373 on Inquiry card. 


SuperSoft FORTRAN is the answer to 
the growing need for a high quality FORTRAN 
compiler running under CP/M-86 and IBM 
PC DOS. It has major advantages over other 
FORTRAN compilers for the 8086. For 
example, consider the benchmark program 
used to test the IBM FORTRAN in InfoWorld . 
p. 44, Oct. 25, 1982. (While the differential 
listed will not be the same for all benchmark 
programs, we feel it is a good indication of the 
quality of our compiler.) Results are as follows: 
IBM FORTRAN: 38.0 Seconds 

SuperSoft FORTRAN: 2.8 Seconds 
In its first release SuperSoft FORTRAN 
offers the following outstanding features: 

1. Full ANSI 66 standard FORTRAN with 
important extensions 

2 . Standard data types, double precision, 
varying string length, complex numbers 

3 . Free format input and free format string 
output 

4 . Compact object code and run time support 

5. Special functions include string functions, 
dynamic allocation, time/date, and video 
access 

6. Debug support: subscript checking, good 
runtime messages 

7 . Full IEEE floating point 

8 . Full 8087 support—available as option 

($50.00). _ 


Program developers: 


SuperSoft's family of FORTRAN compilers 

means you can write your programs once and 
they will run under CP/M-80, CP/M-86, and 
MS DOS. This lets you get your applications 
running fast no matter what the environment. 


The current compiler allows 64K code 
space and 64K data space with expansion 
anticipated in future releases. 


SuperSoft FORTRAN 

Now for CP/M-86^ MS DOS, and IBM PC DOS 
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‘Dedicated to Your 
Satisfaction!’ 

LOW, LOW PRICES! 
GREAT SERVICE! 
What more can you ask for! 




■Q' 


v v 


PERIPHERALS FOR ALL COMPUTERS 


PRINTERS: 


DISKS: 



M.B.i. Monte Carlo™ 
Card 

GT' M ; Five Functions 

Memory/.SertatParallel/Clock 
and joystick pons SC ALL 

\ Quatro : Same features as the 
\ GT “, but w ithout joystick po ns 

\ 


TANDON Disk Drives 

TM-100-2; 

32DK Bytes . $239.00 

j 

or Equivalent Thin Line: / 

/ 


SC ALL 
SC ALL 


STAR M1CRONICS: 

Gemini prices too low to print! . 

Gemini 10X: 

The improved & updated 10 . 

Gemini 1SX ..... ___ SCALL 

SMITH CORONA: 

TPI . SCALL 

CJTOH: 

Prowriter I.$ 369.00 

Prowriter II , S 689.00 

F-io Starwrtter. $1150.00 

F-10 Phntmaster , SCALL 
JUKI: 

The New! UQ Printer 
18CPS. S 539,00 

OKIDATA: 

Microline 92 , $ 499.00 

Microline 93 $ 849.00 

CALL FOR PACEMARK PRICES! 


NEW! Kangaroo: With library case 
and 10 year warranty! 

5YV’ SS/DD (Box of 10) $19.50 

5%" DS/DD (Box of 10) . $28.50 

5V*" SS/DD (Box of 6) $14.50 

5 W DS/DD (Box of 6) . $22.50 


HARD DISK 
DRIVES: 

DAVONG: 

(IBM. Apple) 

SMB. 

10MB. 

1 SMB 

PERCOM: 

(IBM. Apple. TRS-80) 
SMB 
10MB 
15MB 

20MB . 


Verbatim: 

WT SS/DD (Box of 10).$20.95 

5V*” DS/DD (Box of 10) . . $29.95 

Dysan: 

BY* 4 * SS/DD (Box of 10) . . . $30,95 

5V*" DS/DD (Box of 10) $38.95 

MONITORS: 

Amdek: 

Color I. $299.00 

Color II .$499.00 

310G Green.$179.00 

310A Amber . $179,00 

300G Green .$144.00 

Taxan: Amber 12" ... $144.00 

Princeton Graphics System: 

RGB Hi-Res SPriced too low! 
Zenith: ZVM 1 21 Green . $ 99 00 


MODEMS: 


$1339.00 
$1739.00 
$2139.00 


SCALL for lowest prices 


Hayes: 

Micromodem II 
with terminal program 
without terminal program 
S martmode m 

300 Baud. 

1200 Baud 
Novation: 

J-Cal . 

AppleCat II 


SCALL 

SCALL 


OTHER COMPUTERS 
WE ALSO STOCK: 

Franklin ACE 1000T 200 Commodore 64K Panasonic JR200 

Call for IBM PC and Apple He Prices 


COLUMBIA DATA PRODUCTS 
MPC Personal Computer 

Features: 

* IBM PC Compatibility * 12SK Ram * 

* 16 Brt Processor - 
8 Expansion Slots 2 RS232 1 Parallel 
Floppy and Winchester 
contfoilers built in * 

CALL FOR PRICES ON 

COLOMBIA S Ran8 Sei*es for vnur Apple Computer 

PORTABLE!, Elite I SCALL Fourth Dimension: 

I Elite II SCALL With Controller $ 270,00 

It l.e id SCALL W 1 1 hni.| C0ril-nllnr $220.00 


SmartCat 1200 Baud 

NEW! U S. Robotics: 

Password 


$209.00 

$509.00 

$119.00 

$279.00 

SCALL 

SCALL 


DISK DRIVES: 


PRODUCTS FOR YOUR IBM-PC®: 

MB! 

PC—MAGIC: Programmable Graphics Screen Dump Prom Chip SCALL 


PRODUCTS FOR Y OUR APPLE*: 

SOFTWARE: 


T&G Products; 


Joysticks. 

$27,00 

Trakball. 

$49.00 

Kraft Products: 


Joysticks. 

$55.00 

Game Paddles 

$33.00 

SOFTWARE: 


Intocom 


Zork » 

$27.00 

Zork II 

S27.00 

Zork 111 .. 

$27.00 

Dead 1 me 

SCALL 

Lifetree Systems: 


Volkswriter 

SCALL 


Quadram Corporation: 

Quad Board 64K SCALL 

Microfazer. SCALL 

Maynard Electronics: 

Floppy Disk Controller: 

Parallel $209.00 

Serial $239.00 

Continental: 

Home Accountant Plus SCALL 

Visicorp; 

Visidex $179.00 

Visifiles $179.00 

Visitrend Plot $225.00 

256K Vrstcalc $179.00 


MBI: 

VIP Graphics Card 
Appletime Clock Card 

$119.00 
$ 85.O0 

EXPANSION 

CARDS: 

Microsoft: 


16K Card 

S 79.00 

CP M ZBO Card 

$259.00 

Generic: 


16K Card 

SCALL 

Videx; 


80 Column Card 


with Softswitch 

$269.00 

Advanced Logic Systems 

SCALL 


Continental: 


Home Accountant 

$ 53,00 

On-Line: 


Screenwriter II . 

$ 85.00 

Silicon Valley Systems: 


Final Analysis 

$134.00 

Word Handler 

$125.00 

VisiCorp: 


Visidex . 

$180.00 

Visifiles 

$100.00 

Visicalc.. 

. $180.00 

T&G Products: 


Joysticks 

$ 42.00 

Game Paddles 

$ 20.00 

Kraft: 


Joysticks 

$ 49.00 

Game Paddles 

5 33.00 



For a Great Time, Call: 1-800-533-8987 

P.O. Box 22573 * Minneapolis, MN 55422 • 1-612-529-7139 

Circle 166 on inquiry card. 


TERMS AND CONDITIONS Payment Porsonat checks are accepted although cashiers checks and money orders will be shipped firsi VISA and Mastercard 
accepted—add 4% to iota! Shipping: We calculate exact freight—for mail-in orders add 3% UPS GRD, 4% UPS BLUE - Monitors minimum $8.00 Delivery: 
ASAP with 2-4 weeks on average Price List: Features all ot our up-to-dale pricing General: We replace or repair faulty goods ai our discretion—refunds only at 
our discretion—no returns on software 
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(la) 


Coordinate 

6502 Register 

x low-order byte 

X 

x high-order byte 

Y 

y 

A 

(lb) 


Address Byte 

Memory Location 

low-order byte 

EB 

high-order byte 

EC 

Table 1: Summary of parameters that 
must be set up prior to calling the shape 
subroutine: coordinates of upper left cor¬ 
ner of bit picture (la) and starting address 
(hexadecimal) of shape table (lb). 


Text continued from page 298: 

tion. A summary of the parameter 

setup is given in table 1. 

The subroutine works by taking the 
exclusive-OR of each affected bit in 
page-l hi-res screen memory with the 
corresponding bit of the bit picture. 
This exclusive-OR plotting has 
several advantages- First, a color need 
not be specified; the shape is drawn 
by calling the subroutine once and is 
erased by simply calling it again with 
the same screen coordinates. Second, 
any shape drawn using exdusive-OR 
plotting is nondestructive; that is, 
whatever the shape happens to plot 
over is restored when the shape is 
erased. This property can be used to 
form interesting backgrounds that 
need not be redrawn after shapes are 
plotted and moved on top of them. 
Cross-hair cursors are also free to 
move around without destroying the 
screen's previous contents. 

Several details about the subrou¬ 
tine need to be explained. Zero page 
(hexadecimal locations 00 through 
FF) of memory is used for temporary 
storage; the particular locations used 
were chosen to avoid destruction of 
locations used by the Apple Monitor, 
Applesoft, Integer Basic, and the 
DOS (disk operating system). The 
subroutine does not operate correct¬ 
ly without the tables shown in listing 
2, These tables may be stored any¬ 
where in memory, but are best 
located immediately after the sub¬ 
routine in memory. Three pertinent 
Text continued on page 306 
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IE 50- DO 

DO 

DO 

50 

50 

50 

50 

50 

50 

50 

50 

DO 

DC 

DO 

DO 

DO 

1E6Q- DO 

DO 

D0 

50 

50 

50 

50 

50 

50 

50 

50 

DO 

DO 

DO 

DO 

DO 

1E70- DO 

DO 

DO 

20 

24 

28 

2C 

30 

34 

38 

3C 

20 

24 

28 

2C 

30 

1E80- 34 

38 

1C 

21 

25 

29 

2D 

31 

35 

39 

3D 

21 

25 

29 

2D 

31 

1E90- 35 

39 

3D 

22 

26 

2A 

2 E 

32 

36 

3A 

3E 

22 

26 

2A 

2E 

32 

1EA0- 36 

3A 

3E 

23 

27 

2B 

2F 

33 

37 

3B 

3F 

23 

27 

28 

2F 

33 

1EB0- 37 

3B 

3F 

20 

24 

28 

2C 

30 

34 

38 

3C 

20 

24 

28 

2C 

30 

1EC0- 34 

38 

3C 

21 

25 

29 

2D 

31 

35 

39 

3D 

21 

25 

29 

2D 

31 

1ED0- 35 

39 

3D 

22 

26 

2 A 

26 

32 

36 

3 A 

IE 

22 

26 

2A 

2E 

32 

1EE0- 36 

3A 

3E 

23 

27 

za 

2F 

33 

37 

3B 

3F 

23 

27 

2B 

2F 

33 

1EFO- 37 

3B 

3F 

20 

24 

28 

2C 

30 

34 

30 

3C 

20 

24 

28 

2C 

30 

IF00- 34 

38 

3C 

21 

25 

29 

2D 

31 

35 

39 

3D 

21 

25 

29 

2D 

31 

1F10- 35 

39 

3D 

22 

26 

ZA 

2E 

32 

36 

3A 

3E 

22 

26 

2 A 

2E 

32 

1F20- 36 

3 A 

3E 

23 

27 

ZB 

2F 

33 

37 

3B 

3F 

23 

27 

2B 

2F 

33 

1P30- 37 

3fl 

3F 















Listing 3: This shape-editor program fortns a shape table directly from a high-resolution screen 
image ♦ 


100 TEXT : HOME : POKE - 16298,0: POKE - 16300,0 

110 RESTORE : FOR I - 763 TO 774: READ J: POKE I,Jr NEXT I: POKE 232,0; POKE 23 
3,3: DATA 1,0,3,0,45,5,0 
120 DIM Si(105),T1(212) 

130 XMAX = 4 2:YMAX = 35:ML = 101:MT - 10 
140 H$ = *0123456789ABCDEF" 

150 0$ = CHR$ (4) 

160 GOSUB 3100: GOSUB 3300: GOSUB 3400 

400 REM SHOW CURSOR POSITION ON GRID 

410 XDRAW 1 AT CL + 1, CT + 3 

420 REM WAIT FOP KEYBOARD COMMAND 

410 Q - PEEK ( - 16334): IF Q < US THEN 430 

440 POKE - 16368,0:0 - Q * 128 

500 REM 

501 REM CURSOR MOVEMENT COMMANDS 

502 HEM 

510 IF 0 < > ASC Cl") THEN 550 

520 XORAW 1 AT CL + 1,CT + 3 

530 IF Y > 1 THEN Y - Y - 1;CT = CT - 4 

540 GOTO 410 

5&0 IF Q < > ASC (“M") THEN 590 

560 XDRAW 1 AT CL + 1,CT + 3 

570 IF Y < YMAX THEN Y = ¥ + IsCT « CT + 4 

580 GOTO 410 

590 IF Q < > ASC ("J") THEN 630 

600 XDRAW 1 AT CL + 1,CT + 3 

610 IF X > 1 THEN X = X ~ 1;CL = CL - 4 

620 GOTO 410 

630 IF Q C > ASC ("K") THEN 700 

640 XDRAW 1 AT CL + 1,CT + 3 

650 IF X < XMAX THEN X » X + 1:CL = CL + 4 

660 GOTO 410 

700 REM 

701 HEM PLOT COMMAND 

702 REM 

710 IF Q < > ASC (*P rt ) THEN 810 

720 ELE - INT ((X - 1) / 14) + 3 * (Y - 1) 

730 BIT = (X - 1) - INT ((X - l) / 14) * 14 

740 A = INT £ 5 % {F LE) / 2 " BIT) 

750 IF A / 2 < > INT (A / 2) THEN B10 
760 Sl(ELE) - Si(ELE) + 2 * BIT 

770 FOR 1=2 TO 4: XDRAW 1 AT CL + 1,CT + 1: NEXT I 
7BO HCOLOR- 7: HFLOT 29 + X,62 + Y 
790 GOTO 430 

800 REM 

801 REM ERASE COMMAND 

802 REM 

810 IF Q < > ASC ("E") THEN 900 

820 ELE = INT {{X - 1) / 14) + 3 * (Y - 1) 

330 BIT - (X - 1) - INT ( (X * 1) / 14) * 14 

040 A = INT (51(ELE) / 2 * BIT) 

850 IF A / 2 = INT (A / 2) THEN 900 
B60 SI(ELE) * 5%(ELE) - 2 " BIT 

B70 FOR 1=2 TO 4: XDRAW 1 AT CL + 1,CT + Is NEXT I 
880 HCOLQR* 0: HPLQT 29 + X,62 + Y 
390 GOTO 430 

900 REM 

901 REM CLEAR SCREEN COMMAND 

902 rEm 

910 IF 0 4 > ASC £ *C" ) THEN 1030 
920 XDRAW 1 AT CL + 1,CT + 3 

930 VTAB 23: PRINT “SURF YOU WANT TO ERASE THE SCREEN?" 

940 GOSUB 3500 

950 VTAB 22: CALL - 958: IF Q < > ASC ("Y") THEN 410 
960 FOP I = 0 TO LD5:St(I) = 0: NEXT I 
970 GOSUB 3300: GOSUB 3400: GOTO 410 
1000 REM 

1010 REM TABLE COMMAND 
1020 REM 

1030 IF Q < > ASC ("T") THEN 1520 

1040 VTAB 23: PRINT "SET CURSOR TO TOP LEFT CORNER OF": PRINT *DESIRED BIT MAP 
AND HIT RETURN*; 

1050 L5 = 1 


Listing 3 continued on page 304 
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SYSTEMS CENTER 

System B/1 BA S449S 

System B/16 B $5395 

System 8/16C $6 B95 

* Fully Assembled and Btrned-in * 

All Systems include SORQM'S SUPEHWRfTER 
SPELL CHECKER. MAIL UST FORM LETTER 
PROGRAMS. 


MORROW 


MICRODECISION II OR III 

Now includes 

QUEST ACCOUNTING SYSTEM S1170 

$1470 


FOLLOW TH£ STAR __ 

iNorthStar 




HORIZON 64 K-2QD 

w/ NORTHWORD SINFO-MNGR. S2695 


Cromemco 


C-10 $1525 


easien 


with S.W. $1595 


^Access 


Wi 


Complete portable w/64 K RAM, 7* AMBER, 2 
DRV . 3 MODEMS, MX90 PRNTR, Sep KB. 
GRAPHICS w/Lots of S W & Tutorials, USM 2 * 
AM8ER M0N + MANY Options available 

$2495 


PERIPHERALS - BOARDS: 




FOR 

IBM 


PCMATE by| 

1st MATE 64 K + SERIAL + S395 
2nd MATE 2 SERIAL / 2 PARA + $229 

lab Quality D/A & A/D BO.S for fBM-PC 
& 5-100 BUS 


VfJTRAX SPEECH SYSTEM 
BSM TRANSMODEM 1300 

BY RACAL UADIC 


$375 

$495 


PRINTERS: 

C. itoh 1550 SERAI 
TALLY MT 160 L 
EPSON 
OK I DATA 02A 


$750 

CALL 

CALL 

$439 


FLOPPY DISK DRIVES 

1 


ndori 10 * 25 *™9 


B42 B " DSDD $460 
242 8 * DSDD $445 
142 5Vi' DSDD $190 

IBM has recently selected the QUME Onve for 
thetr PC. 


Qume 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. 9:00 A.M.-5;30 P.M. M-F 

Subject to Available Quantities 
Prices Quoted Include Cash Discounts 
Shipping & Insurance Extra 


TM 




O' 


HOD 


Established 1977 


14425 North 79th Struct, Suite B 
Scottsdale, Arizona 85290 
TELEX 165025 
TECHNICAL 602-991-7870 
SALES 900-528-3138 
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Listing 3 continued : 

1060 GOTO 430 
1070 PL * X:PT - Y 

10B0 VTAB 22: TALL - 958: PRINT : PRINT "SET CURSOR TO BOTTOM RIGHT CORNER QF“ 

: PRINT “DESIRED BIT .HAP AND HIT RETURN"; 

1090 L5 = 2 

1100 GOTO 430 

1U0 PR = X:PB - YiLS = 0 

LI 20 XDRAW I AT CL f 1 , CT + 3 

1130 VTAB 22: CALL - 958 

1140 1F PL > PR OR PT > PS THEN VTAB 23: HTAS ll POKE 50,63: PRINT “ILLEGAL 81 

T MAP CORNEAS*: POKE 50,255: FOR I = 1 TO 2000: NEXT I: VTAB 22i CALL - 95 
8: GOTO 410 

1150 VTAB 23: H.TAB Is PRINT "NOW FORMING SHAPE TABLE" 

1160 FOP I = 0 TO 212:T%(I) = 0: NEXT I 

1170 L - PB - PT * 1:W = (PR - PL 1- I) / 7i IF W C > I NT (W) THEN W - INF (W) 

f 1 

1180 Tfc(O) = L:Tt(l) = W:N - 2iQ = 0 

1190 FOR Y - RT TO PB 

1200 FOR X - PI TO PL + W * 7 - 1 

1210 IF X > PR THEN BN = 0; GOTO 1250 

1220 FLF = INT ((X - 1) / 141 + 3 * (Y - U 

1230 BIT - {X - 1) - INT ((X - 1J / 141 * 14 

1240 BN = 0:A - INT (St(ELE) / 2 " BIT): IF INT (A / 2) < 7 A / 2 THEN BN - L 

1250 IF BN = 1 THEN T*(N) = Tt (N} * 2 ‘ Q 

I260g=3+ l: IF Q - 7 THEN Q = 0iN — N + 1 

1270 NEXT X: NEXT Y 

1280 HOME : POKE - 16303,0 

1 290 VTAB 2: PRINT "DO YOU WANT TO SEE THE TABLE IN HEX": PRINT “ OR IN DEC IN. 

ALT"; PRINT : PRINT 
1300 GOSUB 3500 

1310 IF Q < > ASC ("0*1 AND Q < > ASC ("H") THEN 1280 

1320 Z = 0: FOR I=*OTOL*W + 1 

1 330 7, = Z + 1 

1340 IP 0 > ASC <*0*} THEN PRINT TAB ( t * 41 - f Tl ( t) % i GOTO 1360 
1 350 PRINT TAB ( Z * 3 ); MtDS (H$, INT (T*U) / 16) * WDj (HS,T%(U - I 

nt mm / i6) * i6 +■ i,n t 

1360 IF Z = 8 THEN Z ^ 0: PRINT 
1370 NEXT I 

1380 PRINT ; PRINT : IF PEEK (37) < 21 THEN POKE 14, PEEK (37) 

1380 PRINT "DO YOU WANT TO SAVE THE OBJECT TABLE": PRINT * ON DISK?" 

1400 GOSUB 3500 

1410 IF Q < > ASC ("Y") THEN 1470 

1420 PRINT : PRINT "WHAT DO YOU WANT TO NAME": INPUT H THE FILE? *;N$ 

1430 FOR I = 0 TO L * W + I: POKE 16384 + 1,71(11* NEXT 1 

1440 PRINT □$ ; " BSAVE" ; NS; " ,A54000 , L* f t» * W + 2 

1450 PRINT “FILE SAVED USING NAMF ";N$ 

1460 PRINT i PRINT : GOTO 1390 

L470 POKE 34,0; HOME : VTAB 2i PRINT “DO YOU WANT TO RETURN TO THE": PRINT “ 
SCREEN EDIT MODE?" 

1480 GOSUB 3500 

1490 IF 0 < > ASC ("Y") THEN 2260 

1500 GOSUB 3100; POKE - 16304,0: GOSUB 3310; GOTO 410 

1510 REM 4 RETURN * PSEUDO-COMMAND 

1520 IF Q < >13 THEN 1600 

1530 ON L5 + 1 GOTO 430,1070,1110 

1600 REM 

1601 REM SAVE TABLE COMMAND 

1602 REM 

1610 IF Q < > ASC (*S*) THEN 1800 
1620 XDRAW 1 AT CL + 1,CT + 3 

1630 VTAB 23: INPUT “FILE NAME FOR SAVE? ";N$ 

1640 VTAB 24; PRINT "NOW SCANNING IMAGE";: HTAB L 
1650 Z1 * 0 

1660 IE 5%(Zl) - 0 AND Zl < 105 THEN Z1 ^21+1: GOTO 1660 
1670 Z2 - 105 

1680 IF S%{22) * 0 AND Z2 > 0 THEN 22 = Z2 - l: GOTO 1600 
1690 IF Z1 > 2 2 THEN 21 ’ 0:22 ~ 1 

1700 VTAB 24: PRINT "NOW SAVING IMAGE TO DISK";: VTAB 23; PRINT 

1710 PRINT D$ j"OPEN";N$i PRINT D$;"WRITE";NS 

1720 PRINT Zli PRINT Z2 

1730 FOR I = 21 TO Z2 

1740 PRINT Si{I) 

1750 NEXT I 

1760 PRINT D$;"CLOSE";N$ 

1770 VTAB 22: CALL - 958: GOTO 410 

1800 REM 

1801 REM LOAD TABLE COMMAND 

1802 REM 

1810 IF Q < > ASC ("G") THEN 2100 

1820 XDRAW 1 AT CL + l,CT + 3 

1830 VTAB 23; PRINT "SURE YOU WANT TO LOAD?" 

1840 GOSUB 3500 

1850 VTAB 22: CALL - 958: IF Q < > ASC ("Y") THEN 410 
1860 VTAB 23; INPUT "FILE NAME FOR LOAD? “;NS 
1870 PRINT D$;"OPEN";N$; PRINT D$;"PEAD";N$ 

1880 INPUT Zl: INPUT Z2 

1890 FOR I ^0 TO Z1:S%(I) = 0: NEXT I; FOR 1 = Z2 TO 105;S%(n - 0; NEXT I 
1900 FOR I * 21 TO Z2 
1910 INPUT S%(t) 

1920 NEXT I 

1930 PRINT D$;"CLOSE";NS 
1940 GOSUB 3300: GOSUB 3400 

1950 VTAB 22: CALL - 958: VTAB 23: PRINT "NOW RETRACING IMAGE ON SCREEN" 

1960 ELE - Z1:BIT = 0:CL = ML + 4 * ((ELE - INT (ELE / 3) * 3) * 14) 

1970 CT = MT + 4 * INT £ELE / 3) 

1980 A = INT (St(ELE) / 2. * HIT): IF INT (A / 2) = A / 2 THEN 2000 
1990 FOR 1-2 TO 4: XDRAW 1 AT CL + i,CT + 1: NEXT Is HPLOT 30 + (CL - ML) / 4 
,63 + (CT - MT) / 4 

Listing 3 continued on page 306 
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KEY TRONIC 
POLISHES THE 
APPLE H * KEYBOARD 



Eleven Function Keys 
Streamline Multiple 
Key Operations 


Keys in Familiar 
Typewriter Locations 


10 Foot Cable 
For Portability 


II Shifting Capability 


Numeric Pad 


Enhance your APPLE IP Computer System with a Key Tronic keyboard peripheral. 
This detached, low-profile keyboard is plug-compatible with the existing keyboard socket 
of the Apple II. It also features reliable microprocessor electronics, solid-state 
capacitance switches, and positive tactile feedback. 


Price: $298.00 

To Order Model KB-200 Call Toll Free 
1-800-262-6006 {8am4pm Pacific Standard Time) 
Warranty information may be obtained, free of 
charge, by writing to the address below. 


key tronic 


THE RESPONSIVE KEYBOARD COMPANY 


DEPT. El 


P.O, BOX 14687 * SPOKANE. WASHINGTON 99214 USA 


AUTHORIZED DISTRIBUTORS: 

BASIC TIME DIGITAL ENTRY SYSTEMS, INC. 

Los Angeles, CA (213) 538-9711 Boslon. MA {61 7) 899-Si 1 1 

(800) 323-8437 COMPUTER-MATE, INC 

C-J SALES, INC Dallas, TX (800) 442-4006 (Tes«asj 

San Francisco. CA (415) 941-6892 (800) 527-3643 (Continental U.S ) 

J C SALES COMPONENTS UNLIMITED. INC 

Los Angeles, CA (213) 340-6136 Lynchburg, VA (804) 384-6000 


PERIPHERAL SUPPORT. INC 
Chicago, IL (312) 593-5900 
SSE PRODUCTS. INC. 

ElmonL NY (516) 872-9001 
OED ELECTRONICS, INC 
Philadelphia, PA (215) 657-5600 
RHINO SALES COMPANY 
Brig hton, Ml (313) 227-1788 


FUTURE ELECTRONICS, INC 
Montreal, Quebec (514) 694-7710 
Ottawa. Ontario (613) 820-8313 
Toronto, Ontario (416) 663-5563 
Calgary, Alberta (403) 259-6408 
Edmonton. Alberta (403) 466-0974 
Vancouver, B.C. (604) 436-5545 




Listing 3 continued: 

2000 CL = CL + 4;BIT - BIT + 1: IF BIT < > 14 THEN 1900 
2010 IF ELE > = 12 THEN GOSUB 3310: GOTO 410 
2020 BIT = 0:ELE - ELE +■ 1 

2030 IF ELE / 1 = 1NT (ELE / 0) THEN CL = ML:CT = CT + 4 
2040 GOTO 1980 

2100 REM 

2101 REM HELP COMMAND 

2102 REM 

2110 IF Q < > ASC (*tri AND 0 < > ABC {"/") AND Q < > ABC ("2") THEN 2200 

2120 VTAB 21s CALL - 908i POKE - 16303,0 

2130 GOSUB 3170 
2140 POKE - 16304,0 

2150 VTAA 20s PRINT : CALL - 958; HTAB 2: PRINT "ACTUAL SIZE"*: HTAB 21= PRINT 
"VIEWING WINDOW" 

2160 GOTO 430 

2200 REM 

2201 REM QUIT COMMAND 

2202 REM 

2210 IF g < > ASC ("Q") THEN 430 

2220 XDRAW 1 AT CL 4- 1 ,CT + 3 

2230 VTAB 23: PRINT "SURE YOU WANT TO QUIT?' 

2240 GOSUB 3500 

2250 IF Q < > ASC (“Y") THEN VTAB 22: CALL - 958: GOTO 410 

2260 HOME : POKE - 16303,0: POKE - 16298,0: VTAB 24 

2270 GOTO 9999 

3000 REM 

3010 PEM SUBROUTINES 
3020 REM 
3100 HOME 

3110 HTAB 15: PRINT "COMMAND MENU": HTAB 15: PRINT *--* 

3120 VTAB 4: PRINT "I,J,K i M rt ; TAB( 9);"CURSOR MOVEMENT': PRINT : PRINT "P"; TAB 
( 9):'PLOT POINT AT CURSOR POSITION": PRINT 
3130 PRINT W E'; TAB( 9);"ERASE POINT AT CURSOR POSITION": PRINT : PRINT "C"; TA 
B( 9)r"CLEAR SCREEN": PRINT 

3140 PRINT "T"? TAB{ 9);"MAKE SHAPE TABLE": PRINT : PRINT "S"; TAB ( 9*;"SAVE 5H 
APE SOURCE FILE TO DISK'i PRINT 

3150 PRINT *G"? TAB( 9);"GET SHAPE SOURCE FILE FROM DISK": PRINT : PRINT "H OR 
TAB{ 9);'HELP [RETURN TO THIS MENU)" 

3160 PRINT : PRINT "Q": TAB ( 9);"QUIT PROGRAM EXECUTION" 

3170 VTAB 24: HTAB 10: PRINT "HIT SPACE TO EXIT MENU": 

3130 GOSUB 3500: IF Q < > ASC (" ") THEN 3180 

3190 VTAB 21: CALL - 958 
3200 RETURN 

3300 POKE 230,32: CALL 62450: HGR : SCALED 1: RQT= 0 
3310 FT = VMAX + 1:PB = 0:PL - XMAX + 1:PR - 0 

3320 VTAB 21: HTAB 2: PRINT 'ACTUAL SIZE":: HTAB 21; PRINT 'VIEWING WINDOW'j: C 
ALL — 956 - PRINT 

3330 X = 1 NT (XMAX / 2):Y = I NT {YMAX / 2> 

3340 MR = ML +- XMAX * 4:MB - MT + YMAX * 4 

3350 CL = ML + [X - 1) * 4:CT - MT + (Y - 11 * 4 

3360 RETURN 
3400 HCOLQP= 7 

3410 FOR 1 = ML TO MR STEP 4: HPLQT I,MT TO I#MB; NEXT I 

1420 FOR I - MT TO MB STEP 4: HPLOT ML,I TO MR,I: NEXT I 

3430 RETURN 

3500 Q = PEEK ( - 16384): IF Q < 12B THEN 3500 
3510 POKE * 16360,0:Q - Q - 128 
3520 RETURN 
9999 END 


Tfect continued from page 303 ; 

tables are named QUOTBL, LOSTRT, 
and HISTRX QUOTBL is a lookup 
table used internally by the 
subroutine to divide the x-coordinate 
by Z LOSTRT and H1STRT are each 
192 bytes long, and they contain the 
low- and high-order bytes of the 
address of the leftmost byte of each 
y-eoordinate in page 1 of hi-res screen 
memory. For plotting on page 2 of the 
hi-res memory, a hexadecimal 20 
should be added to each byte in the 
table HISTRT. Although I wanted the 
subroutine to be fully relocatable, 1 
compromised this requirement in 
favor of additional speed. However, 
as 1 have written it, relocating the 
subroutine requires changing only 
the two locations referencing 
QUOTBL in lines 38 and 41 of listing 
1 , 


A Note on Color 

One of the most difficult aspects of 
using the Apple high-resolution 
graphics mode is trying to control the 
color of objects displayed on the 
screen. This difficulty arises because 
a color cannot be individually as¬ 
signed to each pixel on the screen; 
the color depends instead on such 
factors as whether an object is drawn 
with pixels horizontally alternating 
between on and off and whether the 
on pixels have even or odd x-coordi- 
nates. Through careful programming 
and shape-table composition, you 
can control colors in this manner 
using the shape subroutine 
presented in this article. In newer 
Apples, however, two more colors are 
added to the hi-res screen by defin¬ 
ing the previously unused high-order 
bit in each word in hi-res screen 


memory. Unfortunately, these colors 
cannot be easily displayed using the 
shape subroutine because the sub¬ 
routine forces the extra bit in the hi¬ 
res screen to 0. For a complete 
description of color in the Apple hi¬ 
res screen, see page 19 of the Apple 
II Reference Manual (Cupertino: Apple 
Computer Inc,, 1979). 

The Shape-Editor Program 

Although it is not difficult to form 
the shape table for a given shape, it 
is often time consuming. When writ¬ 
ing a program that uses shapes, you 
rarely know in advance the exact pix¬ 
el pattern that makes up the shape. 
Even if you know the pattern, you're 
probably not sure whether the shape 
will look good on the hi-res screen. 
It might take you hours to develop a 
suitable shape if you have to write 
out each trial on graph paper, form 
the shape table, and use the 
subroutine to display the shape 
before you can tell if it is satisfactory. 
This time-consuming method can 
bring the creative process to a halt. 
A more desirable situation would be 
one in which you could easily experi¬ 
ment with different shapes on the hi¬ 
res screen until you were satisfied 
with the results and then form the 
shape table directly from the screen 
image. I had this concept in mind 
when writing the shape-editor pro¬ 
gram shown in listing 3. The program 
features complete hi-res editing, both 
actual size and a biown-up view of 
the shape being drawn, disk storage 
of the current shape (the source file) 
for future editing, and assembly of a 
shape table from any portion of the 
current screen. 

The editor program requires an 
Apple II with 32K bytes of memory, 
a disk drive, and Applesoft in ROM 
(read-only memory). When you run 
the program, the list of commands 
shown in photo 1 comes up on the 
screen. After you press the space bar, 
the left area of the screen becomes 
blank, and a grid appears on the 
right. The blank area is the "slate" on 
which you can draw different shapes 
actual size. Anything drawn also ap¬ 
pears enlarged on the grid, making 
it easier to see details of the shape. 
Once the grid has been drawn, a 
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LMC’s 32-Bit Virtual 
Memory MegaMicro Achieves 
New Price/Performance 
Breakthrough 

* 

LMC’s MegaMicros are among the most powerful 
and expandable microcomputers ever offered. They provide main¬ 
frame or super-minicomputer performance at prices competitive with 
today’s far less powerful 8- and 16-bit microcomputers. And, they are 
available for delivery now. A typical multiuser MegaMicro system which 
includes a half meg of RAM and 20 megs of fast (30 ms. average access 
time) winchester disk storage as well as UNIX' C and FORTRAN costs 
only $15,000 (and even less with OEM or quantity discounts). These 
are true multiuser systems allowing one to thirty-two users simulta¬ 
neously to address 16 megabytes of virtual storage per user process 
even with very little true RAM. 

LMC Mega-series computers incorporate: the 
NS16032 central processing unit which has true 32-bit internal logic 
and internal data path configured on the multibus (IEEE 796) 16-bit 
interface (making hundreds of peripheral boards and products avail¬ 
able); demand-paged virtual memory implemented in hardware; and 
hardware 64-bit double-precision floating point arithmetic. These fea¬ 
tures give the MegaMicro remarkable performance. 

In addition, the NS16032 instruction set architecture 
is symmetrical making the processor ideally suited to high-level lan¬ 
guages such as FORTRAN, C, and PASCAL and to structured modular 
programming. Consequently, LMC’s MegaMicros make efficient use of 
large operating systems and are supplied with an implementation of 
UNIX that includes the Berkeley 4.1 enhancements to take advantage 
of demand-paged virtual memory. Also included are C and FORTRAN 
77; PASCAL, PL/I, ADA and other high-level languages will be avail¬ 
able soon as options. 

OEMs who wish to run C or FORTRAN benchmarks 
are invited to send evaluation code to LMC. Full technical specifica¬ 
tions and prices of LMC's MegaMicros are available on request. 

LMC MegaMicros The Logical Alternative™ 

*UN1X is a Trademark of Bell Laboratories 



The Logical Microcomputer Company 

140 South Dearborn. Chicago, IL 60603 USA (312) 580.0250 Telex: 270384 Cable: Lexecomp 
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COMHANO HOW 

I.J.K.H CURSOR NOUEHEHT 
F PLOT POINT AT CURSOR POStTIQN 

£ ERASE POINT AT CURSOR POSITION 

C CLEAR SCREEN 

T HAKE SHAPE TABLE 

S SAUE SHAPE SOURCE FILE TO DISK 

; GET SHAPE SOURCE FILE FROM QISK 

h OR 7 HELP < RETURN TO THIS NEW! > 

1 SUIT PROGRAM EXECUTION 

NIT SPACE TO EXIT MENU 


Photo 1: The command menu that appears at the beginning of the 
shape-editor program (listing 3). This menu also appears whenever 
the Help key is pressed 



Photo 2: A view of the screen-edit mode of the shape-editor program. 
Tte figure on the grid is an enlarged view of the actual-size shape 
on the left side of the screen. The cursor is the small horizontal line 
in a square above the lower left corner of the displayed shape, 


small horizontal line appears in one 
of the small squares in the grid. This 
is the cursor, which always shows the 
current drawing position of the 
program. 

Once the cursor appears on the 
screen, you can execute any of the 
commands listed in the menu (photo 
1) by pressing the corresponding let¬ 
ter on the keyboard. The letters I, J, 
K, and M are used for moving the 
graphics cursor up, left, right, and 
down, respectively. The Plot com¬ 
mand plots a point at the current cur¬ 
sor position, and the Erase command 
erases the point at the current cursor 
position. Neither the Plot nor the 
Erase command causes any harm if 
the command has already been used 
at the cursor position (e.g., if the Plot 


command is used at a position where 
a point already exists). The Clear 
command dears the screen after 
prompting you to verify that the 
screen should indeed be cleared. By 
using the cursor-movement. Plot, 
Erase, and Clear commands, you can 
draw the desired shape on the screen 
and modify it as many times as 
necessary. A shape being drawn in 
this screen-edit mode is shown in 
photo 2. 

With the Table command, you can 
make a shape table from any segment 
of the screen where you have drawn 
a shape. After choosing the Table 
command by pressing the T key, you 
must choose the smallest rectangle 
that encloses the shape; this is the 
same rectangle chosen when forming 


the shape table manually as pre¬ 
viously described. You specify the 
boundaries of this rectangle by mov¬ 
ing the cursor to the upper left posi¬ 
tion of the rectangle and pressing the 
Return key and then doing the same 
for the lower right corner of the rec¬ 
tangle. The comers are inclusive; that 
is, the rows and columns that contain 
the comers become the outermost 
edges included in the shape table. A 
portion of the rectangle selection pro¬ 
cess is shown in photo 3. After you 
select the desired rectangle, the pro¬ 
gram will form the shape table. The 
time this takes (typically 15 to 30 
seconds) depends on the size of the 
shape. The completed shape table is 
displayed on the screen in either 
decimal or hexadecimal form, de- 



A self-teaching guide of 61 BASIC programs that will 
show you how to write your own 20 and 3D 
graphics software: create 2D and 30 shapes, 
translate, rotate, scale, stretch, clip, remove hidden 
lines, shade, perspective views, surface intersec¬ 
tions, animation, applications to science, business, 
engineering. Named The best book available for 
micro graphics 1 by Creative Computing. Special 
IBM pc version also covers separating text from gar- 
phics, hardware requirements and more, 

CSook 'GfipMt Sottwira fpr Mlcrw’-$21 .95 □ IBMpc Graphin'- $24 
□ Apple Disk $1 9 95 LI IBM pc Disk $21.95 


18 programs to process and display business and 
scientific data: Pie, bar, stock market charts, 
histograms, 3D views of surfaces, log plots, semi-log 
plots, curve fitting, regression, statistical analysis, 
Data management programs create disk data files, 
recall, update, list, refile. Special features- text over 
graphics, auto-scaling, auto-replot when data 
changes. All programs In BASIC, modular, menu 
driven, fully explained. Use as-is or modify and com* 
bine for custom applications, 

□Book Qiu Pitfling S&ftwira tor Mkw>i'-S 28 so 

□Apple Disk SI9.95 DffiMpc Disk $ 19£6 


SOFTKITS m : Our publications are called SOFTKITS. They contain ready to run programs written in BASIC listed alongside theory, 
equations end sample problems. This format allows you to team how such programs are written, modify and combine them for custom 
applications, or use them as is. Disks (Apple and IBMpc) contain the same programs In Applesoft BASIC or IBMpc BA SIC A 
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Circle 229 on Inquiry card. 
























Photo 3: A view of the first step in forming a shape table. The desired 
shape is selected by defining a rectangle enclosing the shape. Here , 
the user has positioned the cursor to the correct position to define 
the upper left comer of the rectangle. 


Photo 4: A view of the screen after the shape-editor program has 
formed the shape table for the shape shown in photo 3. 


pending on how you answer a 
prompt. The program will then save 
this object-file shape table on disk as 
a standard binary file if you so desire. 
You are then asked whether to return 
to the screen-edit mode or end the 
program. Photo 4 shows the final 
shape table formed from the sample 
shape used in photo 3. 

The Save and Get commands let 
you store on disk and later retrieve 
any picture drawn in the screen-edit 
mode. The Save command prompts 
you for a file name and then saves to 
disk a representation of the shape 
drawn on the grid. The Get com¬ 
mand can then be used to retrieve 
and display the picture as long as the 
saved file remains on disk. Because 
the Get command erases any draw¬ 


ing previously on the screen, you are 
first asked to confirm that a file is to 
be loaded. Once the picture is re¬ 
trieved, it can be modified or 
assembled into a shape table just as 
if the picture had been entered using 
the keyboard commands. 

The Help command (executed by 
pressing the H or ? key) returns you 
from the screen-edit mode to the 
menu shown at the beginning of the 
program for a quick command-letter 
check. Pressing the space bar returns 
you to screen-edit mode with the 
contents of the screen unaltered. The 
Quit command ends the program. 
Because any drawing on the screen 
is lost once the program is ended, 
you are asked to confirm the Quit 
directive. 


Summing Up 

Using the techniques and pro¬ 
grams described in this article, you 
can implement professional-looking 
animation on the Apple without hav¬ 
ing to work around the limitations of 
the standard Apple shape subrou¬ 
tine. Although I wrote my shape sub¬ 
routine with animation in mind, the 
subroutine is useful in any graphics 
applications where detailed shapes 
must be drawn. Using the graphics 
editor as a development tool, virtual¬ 
ly any shape can be easily displayed 
on the hi-res screen.® 


Richard T. Simoni Jr (29 Famham Park Dr, 
Houston, TX 77024} is currently enrolled as a senior 
electrical engineering/computer science/math science 
major at Rice University in Fbuston, Texas. 


a series of ready-to-use mail list programs arranged 
in a tutorial sequence that show how to write mail list 
software: Create random access data files, store on 
disk, recall, update, sort by zip code, sort In 
alphabetical order, list, print mail labels. Programs 
progress step-by-step from elementary file handling 
concepts and build to ready-to-use mail list software. 
Perfect for small businesses who want to customize 
their own software Programs listed in the book in 
IBM pc BASIC A; disks available for Apple and IBMpc 

□ Book Mat! Ult Softwar* lor Mow *-$32.50 

□ Apple Disk $19.95 DlBMpc Disk $1 9 95 


11 programs combining structural analysis with 
graphics: Create a 3D mesh interactively, rotate in 3 
dimensions, store on disk. Then recall do linear and 
non-linear 3D truss analysis, linear 3D frame analysis 
using the 'direct stiffness' method. Also do combined 
stress analysis, calculate geometric properties of 
beam cross-sections. Truss programs graphicaily 
display deformed shape of structure. AH programs in 
BASIC fully documented with theory, equations, sam¬ 
ple problems. 

□Book 'Slructunf Anilyili Soltwin far Mltr&s r -$42.5D 
□ Apple Disk $42 50 LIBMpc Disk $42.50 


TO ORDER: Send check on US bank, money order in US funds , VISA/MASTERCARD no with exp date to KERN PUBLICATIONS, PO 
Box 1029-BJ, Duxbury. MA 02332 Ad $2 per book 4th cl mail in US and Canada. $4 isl cl qr UPS in US; $4.50 1 st cl Canatfa; $1 2 air Europe 
and Central America; $16 elsewhere For filter delivery cell (617)934-0445. 
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»n 


ill 


computer mail order 


CALL 

CALL 

CALL 

CALL 

CALL 


PRINTERS 

EPSON 

MLHQ MXSO FT HI 1 00 
RhBO 

FKflO F *100 

OK l DAT A 

OS. B3. 04 
92 S3 

BT ah 

Ob mini 10* $799 00 

Gemini 15 . . 1479.00 

Banal BoanS * 7 5.00 

SMITH COfiONA 
fpi 5109 OC- 

TPS C* L!L 

Tiaclut Teed 11Z9 00 

C.ITOH 

Col'll la 

Prawn'*- 05'OP 

Prnwnler 1 5MP 
Slarwriltr FIO 409 
PrirVIW»l«i FIO 55 P 

TraderToed 

QAIBVWH'TeR 

20*00 Letter Quality 11149 OO 

2500 "fSianV" 
t(Kloi F*«d 

OIABLD 

020 

030 

IQS 

Call In- ALL CnnliguratiDrli on 
IDS PfllSM PfilhITEHS 
NEC 

0023 SJ99 HO 

77lO;7730 *2149 00 

2510 1530 *1549.00 


*209 00 
1079 O0 
£009 00 
*1149 DO 
11599 OO 

urn 00 


CALL 

It09-00 


*949 OO 
11709 OO 


CABLE 9 EL CONN ECTIQIM'H 
PBINTifl CAllf■ 


Alah to Pprfcllel 
Atari TO Serial 
Aopia to Pern I let 
Aoo'e Ot Perelieverephi 

Apple to Sene I 
IBM lO Perattel 
iflM to Senet 
Paranai id Parallel 
Samel to Serial 
Grapple r Pimi 
PKASO 

Alan la Modem 
CHJW 0.e to teEE Board 
Apple 00 CoHurttfl Cent 


529.00 
S2$ 00 
IBS OO 
199,00 
£99.00 
S1500 
129 00 
£29 DO 
*29 00 
*129 00 
1139 OO 
129.00 
*79.00 
*159 OO 


HEWLETT 

PACKARD 




HP41CV. 

HP 7fi, 

HP 4 1C 
HP IOC 
hp i id 
HP 1 7C 
H P t SC 
HP T0C 

For HP41/A1C* 

HPIL Motlul* 

HPIL Ceaiette or Trait*' 
Card Header 

t HandedFuAdunt Mudula 

Time H Ottilia 


$209.00 

ST-19-00 

$140 QO 
152 00 
1B9 OO 
193 OO 
192 00 
192 OO 


199 OO 
1359 OO 
1? 44 OO 
*64 no 

*6* oo 





HE 1 
ItE 2 
1IE-1 
HE A 

PC £ 
PC t 
PC 3 
PC JtL 

1620 

1630 

1040 


11369 DO 
*1649 OO 
*2399 OO 
13199 00 

*1579 00 
*2399 OO 
12799 DO 
13699 OO 

*3599 00 
*0499 OO 
*6499 OO 


MONITORS 

AMDEK 

sooe 

3D0A 
3tDA 

Color I 
Color I plus 
Color H 
Color IN 
Cdter IV 


* 1 49 00 
*1*9 00 
*169 on 
1279 OO 
*299 OO 
5399 00 
5349 00 
1999 OO 


UBI 

Pi 1 9 G 
Pi 7 17 G 
Pr 3. 13 A 
Pt 4. 9 A 
1 4 OO C OKw 

ZENITH 

ZVM 121 
2Tt Terminal 

BMC 

13 Green 
*1*1 T3 Cplo* 

TAKAN 

1? N Green 

1 2 A Amber 

PANASONIC 
7Ft 120 Hi-re* Greed 
CT 110 Dual Mode Ccldr 
NEC 

JG 1260 
JB 1201 
JC 1212 
JC 12 207 
JC 1 203 

□ ORILLA 

13 Green 


199 OO 
1119 OO 
11 59 00 
*139 00 
]*299 00 

*95.00 

1369.00 

IB 5.00 
1299 OO 

1179.00 
$139 DO 

*159.00 

1399.00 

1119.00 
1149.00 
1399 OO 
1294 DO 
1549 OO 


TIMEX 

SINCLAIR 1 ODO 

”39 a 



*0K Hemon, 

2040 Prml *■ 

Vu Cell 

CheD BCD* Mananei 

Orgadli-et 

Budgelei 

Slack Qptmn 

Lain A Martagr Amnrlu 

Mmijwar* Punter 


144 95 

199 95 
H7 95 

111 95 
*■4 41 

113 95 

114 95 

112 95 
HD9 OO 


NEC 3600 P«iNTEA 

PERCOM/TANOOM 
DRIVE 

SVt 320" Floppy 
10 Hi9 Hard 

AMDEK 

3IDA Ambei Hdaudi 
DMT Ptnller 
Cal or II 

AST 

Com bo Pliii 
Mega Pivi 
Maga Pack 
170 Hus 

PAQFEBBIO N A L 
SOFTWARE 

PC Plui Ward Fbceitieg 1319 OO 

MICRO PAD 

Ward Slir.-Mail Me.ge tl'BOO 

InfoSUr 1299 OO 

Spell Star 11 59 QO 

C* MS I at *1*4 00 

MICROS TUF 

Croatian- 1134 00 

MICROSOFT 

MulOplan 1199 OO 

A H HTO N*TA T(E 

D Sifk II 1449 QO 

IUB 

EaeyWriter H *204 on 

Ea*ySpaHer It 29 00 

EaiyFpiei 1129 00 

CONTINENTAL 

SOFTWARE 

111 C 1*6a Mail FeIff Leilar 1B9 00 
Bid Homv AcDaunUnl Plui 1109 00 

STNAPBE 

File Hinagcr *119 00 



Gtapn 

Writ* 


1B9 OO 
119 00 
199 00 


599 00 
109 00 
599 00 
199 OO 


visit 

FOP APPLE IBM A FBaMHLIN 

Vivid*« *IB9 00 

VlViflle 11B9O0 

Uiaiplol 1159 00 

Tmternd $69 0o 

VrS 1 Head Plot *229 OO 

VieiSchedul* 1229.00 

Oeiktap Plan 1109 OO 

Wivicalc I Apple CBM 10M| £176 00 

UiViCOtp orirei lor IBM may very sanity 


SHARP 


PC-1 500 

POCKET COMPUTER 

S 1 59- 

pci S6D,..-9Hd.OQ 

CE 150 Printer Plaller A Cm*Ht 
InlerfACa Hk* I 500 11 7? OD 

CE 125 PnrHaitMicro ClkHlIe 
For I 350 *129 00 

CE 162 Cklielli flicardar *62 OO 
CE 155 BR Bim 194 OO 

CE t 5B 6" film Bltlery $129 00 


OlcltVideo 



910 

912 

920 

925 


BOO A 
603 
003- 
602 Hi 

a 06,«20 

616/40 
T 60? 
1603 


TERMINALS 

1559 DO 
1669 00 
$739 00 
*719 OO 
1929.00 
CALL 

COMPUTERS 

.11259 00 

*2199 00 
*1949 OO 
14695.00 
£494? QO 
*0969 00 
13163.00 
CALL 


modems 


HAYES 


Smart 

S219 DO 

Smart l 200 11 SOD 

S519 OD 

GhrpaogTaph 

9199.00 

M-C. O ntiodiMFi 1 00 

$309 QQ 

M-craiT.Od*m 11 

S279 00 

MiCTorriO0*m H(wHti|-*rm| 

S299 00 

Smart Cant 11 

199 OO 

Smart 1 200 B 

1469 OO 

NOVATION 


J-Cil 

S I <9 OO 

Cpi 

1144 DD 

0 c*i 

$159 OD 

103 5«tjM Cat 

9109 OD 

Ap^i* € at It 

1279 00 

103 Jl J Smart Cal 

$439 00 

212 ApD'r Cat 11 

$609 O0 

Appl* Cat 11 J1 J Upgrade 

5309 00 

ANCHOR 


Math MHS 2321 

579 00 

Math II LAiartl 

179 00 

Mark SH(T 1 991 

$>» OD 

MiHh IVhCBM PETl 

Si 35 OD 

M.irh V lOaBdia*. 

195 DO 

MAIL VI |IBM PC' 

$179 00 

M^-h vil lA ula Anv Auto O^ll 

$99 DO 

Hark VIII |120D Hautn 

. 1269 OO 

TRS BO Calpr CpmpuTB- 

*99 OO 

9 Van fipw*> S upply 

19 OC 

READY FORMS 

l nri 'kUiHi LkfaMTi»Ct.F*«ri..l0.9i 

1 5-fl*(»rlP»pwrrr*cLE*«l]... >24 95 

Bl't"Bln« wm HfunT-ktl F«m6i. .119.95 

B'lV'BIhk £flT|tfKl.F**01.. 

. .114 95 


FRANKLIN 



Call lor Price A loTormHiDfi on 
Franklin 1000 1100 1200 and 

oihnt NEW Franklin Hardware A 
Snllwjlre a Special Syslom Pricing 


MICRO-3CI 

Apple S- Franklin 

JL2 1249 OO 

A40 1349.00 

*70 £43900 

C2 Cc.nlroller S 79 00 

C47 Controller ISO Oti 


RAIMA 

Elne I lAppEotFfenklint 1273.00 
Eirta II lApdle/Franklin] CALL 

Fine III (Apple.'Fiankn.nl CALL 

IOO0 rAts.nl - CALL 


memory 


I-Lli bd is-h (12BK Hon Votrterel 1049.00 

AHLON 

Apple. Frankllm IBKftam 1299 DO 
Apple. Fr*nhLm fiam OisL 1729 00 


infocom 

D**di ine-,AP .IBM.AT *C-*4i 135 ® 

StarCrot* . 129.00 

Iprk I, II or 111 . 129.00 


□RDDER6UND 

Appl* Perirc 123 00 

David a Magic *27.00 

Sin Stale* 125 DO 

Arced* Machine *34 OO 

Ctwlitter. $17 00 

Serpen!me $27 OO 

SIRIUS 


EfAndfcl'E 

.120 00 

Bt4f ftw n .... 

$24 00 

Frne Fall 

124.00 

Snaakara 

$24.00 

SnakB Byte . . 

$24 DD 

Favl Edrt.* (Alanl . 

$J1 OO 

TuitnoiM Atari] 

.121 OO 


Deadly Duck (VIC| 


AMOEK DISK DRIVES 

Amdllh 1.3' Mini Oiyk Tpr 
Apple II 1 11E $229 00 


floppy disks 

maxell. 


MOI (Bcr Ol 101 
MO-2 (Ban Ol 10J 
FO 1 (8 I 
FD J (B ODl 

ELEPHANT 

sw ss sc 

5Vi 55 DD 
S'* DS DD 

VEB0ATUM 

S'.* ss DD 
S'* BS DD 

HEAD 

Oral- Head Cleaner 


132 OO 
144 OO 
140 DO 
150 DO 

US 95 
124.95 
129 93 

S2£ 00 

536 DO 


Circle 93 on inquiry card. 
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computer mail order west 

800 - 648-331 1 


In NV call [7DB)5B8-5654, Dept. SOI, P.O. Box B6B9, Stateline, NV 894' 

No risk, no deposit on C.Q.D. orders. Pre-pa id orders receive free shipping within the UPS Continental United States with no waiting period tor ce 
checks or money orders. Add 3% (minimum S3.00} shipping and handling on all C.0,0. and credit card orders Larger shipments may require addi 
charges, NV and PA residents add salestax. All items subject to availability and pricechange. nOTEtWe stock manufacturer s and third party sottw. 
most ail computers on the market. Call today for our new catalog. 
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computer mail order 


S commodore 


ATARI"’ HOME COMPUTERS 


CBM 8038 




A 

ATARI 


SOOXL [16K RamJ..®1 49. 

BOOXL (64K Ram).....IMEW 

1200XL (64K Ram].-.. NEW 


I20 Color Pi-1 nt*T,i Piq tier 1149 qg 

: 60 Column Pr.nrer qd 

■36 BO Col Printer 
•30 DitlsHle 
41 Sing I* Duk Drive 
3 ViC Modem 
5D AO/AA Mgdtm 
'01 14 Color Hcn<1')i 

OftCFISBIONAL 
»UFTWAHt 
>rctPro54 169 95 


131 9 00 
569 OO 
l?4g 00 

159 00 
IBS 00 
1249 00 


EXECUTIVE S4 
PORTABLE 


CABOCO 

h *n *32 00 

***m Inltmct IJ9 00 

rpllftt Plinctr Interface . *69.00 
IblEapani lnieriaea.|2a| I3J.OO 
IPlEkpani iln!*rf*qp(JOj IT'S OO 


64 

P*i 4033 
C RM 6033 
Sup*. Par 
B I 2BBO 
□ X256-RD 
3031 
4040 


PROFESBIOMAL 

SOFTWARE 


ifd Pro 2 Ptui 
3rd Pro 3 Plus 
3rd Pro 4 Plus 
1-rd Pro 5 Pima 
|oPrn 

niHnlor 


$1 56 00 
Si 09 OO 
3299 GO 
5299 00 
5>8S 00 
5379 00 
379 DO 


6060 

4023 

6400 

WK Upgrade mi 
Spall Master 
X flan> 

Silicon Of I ice 
The Manager 
SPH Rgnt 


AOA 1450 iStmall 
ADA 1 600 (Parallel] 


*569 00 
1599 OO 
1599 OO 
3999 00 
57 69 00 
5959 00 
1299 00 
1699 00 
1949 GO 
51199 00 
51999 OO 
32199 00 
5379 00 
11396 00 
■ 269 00 
3149 00 
154 9 00 
I 74 9 OO 
*J09 00 
H29 00 
CALL 
399 OO 
569 00 


140aXL [B4K Ram] . 
1 45DXL (64K Ram] . 


. IMEW 
. NEW 


1010 Pllifrim BECdrdtfi 

174 OO 


103040 Col. PrinlBf ^ PtotlAr 

■ 749.00 

■YNAPBS 

1025 00 Coi Rrmier. 

5443 O0 

File Manager BOO plus. 

1027 LeflerOuehfy Printer 

*23900 

Chlcharv lHOM|i . 

1050 □ i Mr Drive 

5379 00 

Picnic Perenoia |flOM|. 

650 Interlace 

*169.00 

Claim Jumper {ROM]. 

t030 Direct Connect Modem CALL 

Slime EAOM] 

CX30 Paddle a 

H7.O0 

Sh.mu. (ROMI 

CX40 jorkE.dk 

.lfl.00 

Prutador {ROM { 

Cka2 HemP»t JgynEich 

CALL 

Dodge Racer [C/D| 

CX77 T out h Tablet 

169.00 

Naulilya | C r D| 

C*60 Tr«h Barr 

■49.00 

Shaduw Wbrid (C/O). 

CXBlKayired ...... 

*105.00 

Shiry ivor 

CXiIB Home Manager 

*69 00 

Ore lbs {C/D) . 

CX4B6 Cammun.catdF It, 

1279.DO 

Necrpmencer (C/D) . .. 

KX 7006 Alan At cc u n E4 rt l 

*209.00 

Pharpn'i Curae |C/D|. 

KX 7101 Entertainer 

*69.00 

F-ori Apocalypse ECrO] 

KX71D2 Arced* Champ 

ITS 0S 

Assamblar. 



□atabdft 

Ppcman . 

*33 00 

Pacific Cam Highway 

Cenliped" 

*33 OO 

Canyan Climber . 

P*f s nd(f 

A-3-3 00 

Tumble Buga 

Giliuan 

*33.00 

Shoaling Arcade 

Mikk.la Command . 

*jg oo 

Clown ■ end Balloona . 

Sler Raiders 

533 OO 

Graphic Mailer . . . 

Civtrni of Man 

132.00 

Graphic Generator. . 

Dig Dug. 

*33.00 

Micro Rainier ., t 

Onnkfy Kang 

539 OO 

Text Wizard . .„*■ 

Donkey Kong, jr . 

139 00 

Spell Wiaertf 

E.T Rhone Home 

■ 39 00 

Bishop's Square. . 

Fjiftidrn Franl ^ 

■ 39 00 

Ssnda ol Egypt. 

QIX 

133 Q0 

Mpprr Shultl ■ 

Supermen II 

139 00 

Banc Compiler. 

Star T run 

*33 00 

Tale-talk. 

AataFondi. 

■ 29 00 

cam 

Bavkeltiall 

*29 OO 

K reiy Shupi Out 

Cpmpuier Chess 

*29 QO 

K-rery Rritlers 

Juggles House 

123,00 

KratyAni.CS 

M V First Alphabet . 

*29 O0 

K »lj r PairPl 1 


134.00 

134.00 


*36 00 
126.00 


336-00 

323.00 

120.00 

130.00 


117-00 

517.00 


LArhrta^431IOC^ PW. .|1«.DD 
m *17100 
H . --*1 7100 
Data PwHed 40/60 Cnl. Disk... IM.OO 

■AH Merge ..Ml.IS 

CALL FOR APPLE/LJK PRODUCT* 
SPINNAKER 
Snooper Troops * 1 
Snooppr Thmui a 2 
Fee* Makar 
Story Mech.na 
Op If B 0 racing 
Hh^rnpi add Riddi» 

Kindifcnmp 

RDKLAN 
Wiierd nf W|r«A6H| 

Dflpif i ROM I 

G*rf {ROM» 


114 OO 
114.00 
*14 00 
124.00 
143 DO 
*21 00 
13i 00 


■ 34 do 
129 DO 
*34 00 


*19.00 
11 7.00 
*24 QO 
113.00 
524 00 


■PYX 

Cruel* Crumble * Chomp 
Crjffii bl Iht Undaad 
Cum* pi Ri 


IxflllOn Orion 
King Arthur t Hill 

Ud'loc f Tower 

Hescue at Pigei 


525.00 
154.00 
•34.DO 


Sler Wfrnor 
Tempi* of Apifiei 


■ 2 4 00 
52 * DO 
516 DO 

■ IB DO 
516 DO 
*24 OO 

■ 16 OO 
124 DO 
*15 DO 
121 00 

■ 29.00 

■ie oo 


129 OO 
129 M 
*39 00 
129 DO 
*3 40 


C.M.O. TOP 1 OO 


APPLE/FflAN 

thopHTIer 


PF5 Pile 
rieiceic 

pome Ac ervu n l.rrrl 
Lrcadff Machme 
l.inrh! ■ 


pplr Panic 
I Headline 
I Free Fall 
I PFS Hepcrl 
Lrorh HI 

I Froggnr 
I Lai Pah 
Lcalaciic Atuck 
| S ru>npm Troapt m I 
I Kinder com? 

I Wavy Navy 
I Vivilerm 

I Mission Asteroid .. 
I Lunar Leiper . , 

I FacamaXar 


KLIM 

52TOO 
524 00 
509 0O 
*1 79 OO 
145.00 

134 00 
12B DO 

*1*9 OO 

523 00 

135 OO 

524 OO 
$99 0O 
129 DO 
111 00 
131 00 
53* OO 
■ 24 O0 
321 OO 
52 T 00 
569 00 

..f 16.00 
.557-00 
.526.00 
. 522.00 
*27.00 


CBM Gta 

t, Word P/o 64 

2. K.ckman {20/64] . 

3. IW {20/64] . 

4. Microeuec Dale Bate64 

5. Logo 64 

5. MiCmpicCan. Ledger 64 

7. ZOrk. 

g Frogger (64| 

9. GuiCk Brown Foi{20i'64] 

10. Shamui 
11 Deadline 

12. Attain bf nr 64 

13. Zork 1. 

14 Hpd«r fiat Pice{20rfi41 

15 Protector. 

16. SUrprpei. 

17 Easy Mail 64 

IB- Grave Robber 
If Wall Street 
20 Trash Man 
31. HES Writer . 

92. HES Han. 

33. Hoad Toed . 

24. Easy Script. 

25. Gfidmcmer. 


169 95 
114.95 
*14.95 
169 OO 
139.00 
579-OQ 
*24 96 

■ 23.00 
.*49 00 
529 00 
*35 00 
*14 65 
319.00 
*12.00 
533 00 
129 DO 
*14 95 
11 1 00 

■ 19 00 
532 00 

.136.00 

*39.00 

.324.00 

176.00 

129.00 


I. Donkey Kong 
3. ZewCn 

3 E l Phone Home 

4 Miner 704 9er 

5 Dig Dug 

6 Preepm 

7- Donkey Bong Jr 
6 Canyon Climber 
9. Snooper Troop* 42 
la Test Wizard 
11 Acme Paranoia 
3 3 Enlfin Front 

13 Shimui 

14 Letter Patleoi 

15 File Meneger 600 

16 ChopMter 

1 7 Aelro Chase 
19 K-r«y Shooi Out 

19 Pm. Man 

20 Baja Buggies 

21 Crush Crumble A Chpmp 

22 Hett Fire Warrior 

23 lom II 

24 ViXCPlF 
35 Alan Wrrler 


*39 DO 
129 00 
139 00 
*35 00 
*33,00 
174 DO 
139 DO 
117.00 
134 OO 


I.DO 


*34 00 
139 OO 
*34 OO 
*109 DO 
169 00 
127 OO 
125 OO 
129 00 
*33 00 
175 OO 
174 0D 
. 110.00 
129 00 
1159 00 
179 00 


26 Three LHtle Fig& 

27 Upper Heac he* ni Apehai 
7B Starbowl Fodthall 

29 Ore lb* 

30 Pfnlvclqr 

31 Frogger 

32 Jawbreaker 
33. Wire id dl WOr 

34 hin-dercomp 

35 Moon Shuttle 
36. 74 / Simul4Cur 
37 lemple ol Ap*hei 
30 Spell Wnard 

39 Nauiilu> 

40 <t rary Antic*. 

41. Soil Pom. 

42. Oia. 

43. Wizard 1 Pnnteit.. 


45. Strip Poker 

46 Juggles House 

47 Jumpmen 

45 Slime .. 

49 Gori 

SO. Juggle* Hembow 


125 00 
*16 00 
*74 95 

526 OO 
*34 O0 
*31 OO 
12 7 OO 
134 00 
■ 21 00 
125 00 
US 50 
129 00 
134 OO 
120 DO 
179 00 

527 00 
.133.00 

■ 29.00 
*31 00 
524 95 
*33 00 
534.00 

.126.00 

■ 32 OO 
523.O0 


ALIEN 
Aran Voice Bd* 

Apple Voice So* 

MEMORY 
Ailpn 32K Hem 
Asian 46X Ram 
An ion i 28 K Ram 
Intae 32 K Board 
intic 64K Board 
intae 644 Board 1400 only I 


IE 19 00 
1149 00 


*65 00 
1109 OO 
5299 DC 

174 00 
199 00 
*1*9 00 


JOYSTICKS 

WiC-p Joy thick 
frniQgt Rad B*JJ 
Apple Trackball 
Atari. 1 VIC Trackball 
Apple Adaptor 
*i9tr Apple Joystick 


■ 24 95 
535 96 
1*9 OO 

■ 55 OO 
*16 M 

544 00 



DISK DRIVES FOH ATARI 


AT66S1 

ATBBA1 

ATBS S3 
ATJ9B SI PO 
ATflB'S2 FD 
ATBS DO A 
AT44-S1 
AT44 33 

Teki 9 I mil rumen! s Dfrve. 


5369 00 
1299 00 
■ 559 OO 
54 1 9 00 
5669 OO 
. * 139 OO 
5579 DO 
5 969 DO 


computer mail order east 
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The Debate Goes On . . . 

A discussion of the future of microcomputer languages 


I've written several large computer 
programs. The two largest, an ac¬ 
counting package and my minimum 
database do-all program, were 
originally written in BASIC. Another 
large program, my interstellar trader 
game, was written in Pascal. Recent¬ 
ly I've had to make extensive revi¬ 
sions in all three—with interesting 
results. 

First I find it impossible to work 
with BASIC programs. My account¬ 
ing package, although originally in 
BASIC, was long ago translated to 
CBASTC and from that to CB-80 (also 
called Compiled CBASIC). The 
translations make it possible to main¬ 
tain the programs* If that hadn't 
been done, I wouldn't even try. 

Example; my accounting program 
doesn't do depredation, because 
almost all my accounting is done to 
satisfy the IRS, and the IRS wants 
depreciation handled in a rather 
spedal way. When I first began using 
microcomputers to keep my books, 
I wrote what I thought was a simple 
BASIC program to keep track of 
depredation. It didn't have to do 


by Jerry Fournelle 

much: simply list the item, when it 
was bought, the useful life, purchase 
price, amount claimed this year, and 
cumulative amount claimed over the 
fife of the item. Each year I add new 
items at the end of the list, then run 
the program to figure and fist out 
depreciated items* 

The program has some checking to 
do, of course; the last year's claimed 
amount can't make the cumulative 
amount claimed be larger than the 
purchase price. Also, if the item was 
purchased this year, you can't claim 
a full year's depreciation, and have 
to prorate it by the number of 
months you've used the equipment. 
Even so, it's a simple program. 

It's simple, but this year it took me 
about as long to update that simple- 
minded little BASIC program as it 
did to add major new features to the 
accounting package. When I get a 
chance. I'm going to scrap my 
depreciation program and write it 
over, probably in CB-80 because it 
has to handle files, and I've still got 
some problems doing file handling 
with CP/M Pascal, 


What I'm not going to do is put up 
with normal BASIC programs, with 
their line numbers, cramped printout 
format, and the primitive text-editing 
capabilities. 

With CB-80 it's possible to write 
structured programs. Moreover, the 
compiler can be used to catch a lot 
of bugs. Example: my minimum 
database has a procedure to check 
the size of any entry. This is useful, 
because entries that are too long 
can't be printed properly {especially 
if they're to be printed on a mailing 
label). The original program got its 
input by calling a subroutine that 
both input the data and checked the 
input length. 

Alas, that's silly. If you forget to 
specify the input length before call¬ 
ing the input subroutine, then the in¬ 
put length is checked against what 
the program was last told the input 
length should be; and that can cause 
really boffo problems. I know, 
because I did forget, not once but 
several times. 

The remedy was simple: use a 
function to get input and check 
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Foir Aiswers Ti Your 
S-100.Multi-llser Pnhlems. 


Intercontinental Micro Systems makes 
everything you need for S-100 bus multi-user 
systems, networks or single user systems. 

At a price that won't break your budget. 

Quite simply, our single board computers, 
slaves, 256K memories and personal ity 
boards let you build a system now not later 
The hardware works, the software works, 


and the prices are what you’d expect from 
a company that uses the most advanced 
design, software and production techniques 
to keep costs down. 

What you won t expect is the almost 
awesome sophistication of Intercontinental 
Micro System's products 
So stop messing around with multiple sourc¬ 


ing, hardware integration problems and 
software nightmares Come to I ntercontinental 
Micro and get it all — price, performance 
and delivery. 

Read the specs, then call, write or circle the 
bingo number below Wed be glad to send 
more information and help solve your S-iOO, 
multi-user system problems. 



2 CPX-MX slaves. _ 

□ IEEE 696,1/02 S-100 compliance o Compatible with 
CPZ-48GOO SBCPany Z-80A based CPU with extended address 
capability or 16 bit based CPUs complying with IEEE 6961/D2 
bus specification. az-SOB™ 6 MHz (CPS-6X) or Z8GA4MHz 
(CPS-4X) operation, □Two synchronous (CPS-MS) or 
asynchronous (CPS-MA) serial i/0 ports aTurboDOS rta & 

CP/NET'* compatible. □ Master confiscation of slave memory 
for diagnostic purposes, uTwo parallel I/O ports eight data 
bits + 2 handshake lines per port, □ 64 Kbytes of onboard dynamic RAM 
□ Master/slave memory-to-memory transfers under DMA control @ 571 
Kbyte/sec transfer rate when used with CPZ-48000 SBCR □ Software 
selectable baud rates. □ Usable as an intelligent I/O processor in single 
user system. 




PERSONALITY B OARDS._ 

□ Centronics printer. □ 8 inch f loppy disk □ 5'A inch floppy 
disk DRS232 serial communications, asynchronous/ 
asynchronous modem. oPnam smart/smart E hard disk, 

□ Long distance serial communication (2000 ft @ 9600 baud). 

□ Shugart Associates Systems Interface (SAS1). u Clock / 
calendar rnKonan David Jr “ hard disk, □ Archive tape drive 



Circle 212 on inquiry card. 

1733 South Douglass Road r Ste,E 
Anaheim, California 92806 
(714) 978 9758 
Telex: 678401-TAB IRIN 


1 CPZ-48000 SINGLE BOARD COMPUTER. 

□ IEEE 6961/92 S-100 compliance. : Z80A!" 4MHz Operation. 

□ Floppy disk controller (FDC). Single or double sided. Single 
or double density 8 rl or 5V7 □ Two synchronous or asynchro¬ 
nous serial I/O channels (SlO). □ Two parallel 1 /0 channels 
(PIG). □ Four channel DMA controller 1164K on board RAM. 
u Memory management unit (MMLI) Addresses up to 16 
megabytes of system memory. □ Eight Vectored priority 
interrupts □ Provisions for 2K or 4K onboard EPROM, D Software select¬ 
able baud rates, i J IBM Bisync, HDLC, SDLC and other protocols, u CP/1C 
MR/Ml"and TurboDGS" operating systems available. □Turbo-Disk" 
implementation included. 



3 256KMB-100 256K MEMORY. 

□IEEE S-100 bus. spec 696.1/02compliance The 256KMB-100is 
compatible with most IEEE S-100 board products now on the 
market, □ Linear addressable to 2 megabytes o225 nano¬ 
second access time, maximum,160 nano-seconds, typical 
□ 295 nano- second read-write time, minimum, aBank 
selectable 16K increments. □ I /O port address bank selection. 
□ Configures for phantom deselection □ Parity error detection, 
visual and/or interrupts □ Bank selection compatible with CR0M1X1' 

CP/M2.27 MP/M" Alpha Micro, and other major systems 



zaaA& ZSQU are trademarks ot Zl LOG Corp *CP/M. MP/M & CP/NET are trademarks d( Digital Research Corp • TubroDOS is a trademark of Softwam ?aon im 
CROMIX is a trademark of CROMErMCO Corp • DAVtU JH rs a trademark ol KGNAN Carp. 




























Give us a call 
and it’s on its way. 

Our inventory is so huge, we’ve probably got just what you want 
in stock. We’ll ship it out right now. At the right price. 


DISKETTES 


SCOTCH 3M 

S.S D.DEN 40 TRK,10,16 SECTOR.2150 

US. D. DEN 40 TRK, 10.16 SECTOR.36.50 

VERBATIM DATALIFE 

MD 525-Dt, 10, 16.£6-50 

MO 550-01, 10, 16.44.50 

DISKETTE STORAGE 

5r PLASTIC LIBRARY CASE.2.50 

FLIP A FILE (50 DISK Capacily).19.95 

DISK BANK 5W" .5.95 

PRINTERS 

RIBBONS FOR MX-BD .8.95 

RIBBONS FOR MX-100.19.95 

C-ITDH F-10 40 CPS PAJRLL or SER 1250.00 

C-ITQH F-1Q 55 CPS PAflLL or SER.1639.DO 

C-IT0H PRO WRITER PARALLEL.410.00 

EPSON MX-ao W/GRAFTRAX PLUS.. ..SCALL 

NEW! EPSON RX-B0 SCALL 

NEW 1 EPSON FX-B0 SCALL 

EPSON MX-1QO W/GRAFTRAX PLUS... SCALL 

EPSON GRAFTRAX PLUS,.60.00 

BMC P01O1 PAR.. 730.00 

NEC 8023A. 425.00 


APPLE HARDWARE 


PREMIUM PAK.455.00 

MICROSOFT Z-BD S0FTCARD. ... 249,00 

MICROSOFT RAMCARD...79.00 

VTDEX ULTRATERM...SCALL 

VIDEX B0x24 VIDEO CARO . .260.00 

T/G JOYSTICK.44,95 

T/G PADDLE..29 95 

KRAFT JOYSTICK.48.00 

VERSA E-Z PORT.21.95 

MICROBUFFER H* 16K W/GRAPHlCS 199.00 
MICROBUFFER lit 32K W/GRAPH1CS 219.00 

SUPERFAN II..62 00 

SUPERFAN II W/ZENER.84.50 

RANA ELITE I..318.00 

G R APPLE R+ . 139.00 


7710A ASYNCHRQN SER INTERFACE. H9,00 


MONITORS 


USI AMBER 12" . 160.00 

BMC GREEN MONITOR.S9.Q0 

TAXAN 12 ' AMBER . 125 00 

NEC GREEN . 159-00 

MODEMS 

NOVATION J-CAT . 125,00 

NOVATION SMARTCAT . 2Q9.DQ 

NOVAT IONA PPL.E- CAT (300 Baud)... .310.00 

NOVATION APPLE-CAT (1200 Baud}. 605.00 

HAYES MICRO MODEM 1 1.269,00 


MICROMODEM W/TERMJNAL PKG.309.00 

HAYES SMART MODEM (300 Baud). 227.00 
HAYES SMART MODEM (1200 Baud} 540.00 
SIGNALMAN MODEM W /R5-232C.65.00 


IBM HARDWARE 


SEATTLE 64K RAM + ... ... ...355.00 

QUA080ARD G4K ... 338.00 

64K MEMORY UPGRADE.69.00 

APPARAT COMBO BOARD.175.00 


MICROSOFT G4K.... .. 278 00 

MONTE CARLO MULTIFUNCTION w/64K 395,00 

T/G JOYSTICK.47.95 

HERCULES GRAPHICS CARD.546 00 

KRAFT JOYSTICK ..... 48.00 

Pawing Systems, Inc. Gall fur prices and stock. 


IBM 16K 

RAM KITS...15.75 

Set cl 9 NEC 4116 200ns. Guaranteed one year 
FOR IBM-PC. sel d 9. 15.75 


APPLE SOFTWARE 

pee. n ft A PH flO Of, 

PFS: (NEW) PERSONAL FILING SYSTEM S5.00 

FFS REPORT . 79.00 

2-TERM PRO* . 129.95 

RANK STREET WRITER . . 55.50 

APPLE MECHANIC. 23.00 

TIP DESK ll .... 15.95 

LISA 2.5 . ...... .. ..59.95 

SCREENWRITER II . 99.00 

DICTIONARY. . 79.00 

THE HOME ACCOUNTANT.59.95 


RAMCARD .....— ,-.,79.00 

TYPING TUTOR ll ....16.50 

OLYMPIC DECATKALQN.24,95 

TASC APPLESOFT COMPILER , .125.00 

ALDS .™*.« 95.00 

MULTIPLAN . 199.00 


lb older or for 

information call 


ALPHA BYTE IBM MEMORY 


EXPANSION BOARDS 

25SK W m-mc. .349.00 

25GK W /RS-232C 8 SUPERCALC 2. .. 529.00 

512K W/RS-232C .579.00 

512K W /RS-232C & SUPERCALC 2 749.00 


IBM DISK DRIVES 

Alpha QyEe s add-on drive Kits for the IBM-PC — 
each kit includes installation instructions 
Tandort TM100-1 Single head 40 trk. ..195,00 
Tandon TM100-2 Double hear) 40 trk 262.50 


Tendon TM55-2 Halt Heigh! . 262.50 

Tandon 5KTTOD-3 Sgl head 80 Ifk.250.00 

Tandon SW'MOtH Efel head BO uk.369 00 

ISOLATORS 

6 SOCKET SWITCHED,,. ..... 34.95 

IBM SOFTWARE 

LOTUS 1.2,3.. 380 06 

V0LKSWR1TER V 1.2 . , 145.00 

EASYWRITER II . 247.00 

HOME ACCOUNTANT+ . . 105.00 

FIRST CLASS MAIL .. . -85.00 

DBASE M_ . . 419 00 

THE WORD PLUS. 117 00 

T,l M. Ill . 379.00 

JFORMAT.-.39.00 

JETDRIVE-DOS 2.0, . 40.00 

MOVE IT . 109.00 

VISICALC f 256K . 189.00 

VISUREND / VJSEPLOT . . 235.00 

VISIDEX . 192.00 

VISIFILE,. . 249.00 

VlSl SCHEDULE . 229.00 

VERSA WRITER GRAPHICS TARLfTS. ... 270.00 

VERSAFORM . 31200 

CONCURRENT CP/M' 86.315.50 

CP/M 86 DIGITAL RESEARCH , . 60.00 

GRAPHICS HARD COPY SYSTEM . 19.50 

PFS FILE ........... 97 50 

PFS GRAPH ..97 50 

PFS REPORT., . . .97 50 

Call for additional IBM software prices 

IBM GAME SOFTWARE 

ZORK L 11, III ..-. 28.00 

STARCRDSS . 2000 

DEADLINE . 35.00 

THE WARP FACTOR.... . . 31.16 

APPLE PANIC.. 23,61 

TEMPLE OF ASPHAt.34,95 

FROGGER . .... . .-27,26 


It you don't see Ihe software you want, call. Out 
software slock is eonstanily expanding. 


VISIOORP 

VISIDEX .. 109.00 

VISITERM.79 00 

VISICALC .109.00 

VlStFlLES .. 189,00 

VIS (SCHEDULE . 229.00 

CP/M® SOFTWARE 

We carry CP/M* software in all popular disk 
formals. Call tor availability and price. Mas! soft¬ 
ware also available on IBM 


DBASE IL. . . 419.00 

MAC., ... . . B2.00 

ZSlD. . ... 92.00 

PASCAL MT + W/SSP.429.00 

PL/ 1-80 . 439.00 

MULTIPLAN. 199 00 


Rom Chicago: 

( 312 ) 454-1236 
Rom New Mark: 

( 212 ) 509-1923 
In Lo 6 Angeles: 

( 213 ) 706-0333 


MICROPRO 
APPLE/IBM/8 11 CPM 


SPELLSTAR . 174.00 

MAIL MERGE . . . ...174 00 

WORDSTAR.. , . 270 00 

INFOSTAR . 279.00 

NEW PRODUCTS COMING! CALL. 

APPLE & ATARI GAMES 

ZAXXQN.+***... 31.16 

CHQPLIFTER . 27 20 

CRUSH'CRUMBLE AND CHOMP . 24.95 

TEMPLE OF APSHAI. 3135 

WIZARD AND PRINCESS. . 27.26 

SOFT PORN ADVENTURE . 23.36 

ULYSSES 6 GOLDEN FLEECE . 25 95 

ULTIMA 11. 42.00 

FROGGER. -.24.50 

ZORK J.1UII . 2B.OO 

STARCRQSS . .26.00 

DEADLINE . 35.00 

FLIGHT SIMULATOR . 26,61 

SARGQN II . 2B.95 

THE WARP FACTOR..31.16 

WIZARDRY.. .37.95 

CRISIS MOUNTAIN.26.32 

GORGON . 3T1B 

BANDITS ....-. 25.00 

LUNAR LEEPER . 23.36 

TIME ZONE . 77.96 

CANNON BALL BLITZ.25.95 

ROBOT WARS .-«3. 32.95 

MICROSOFT 

APPLE/IBM/CPM 

FORTRAN ........ . 150.00 

BASIC COMPILER.299.00 

COBOL . 550.00 


From Dallas: 

( 214 ) 744-4251 


tv Modem: 
213)9914604 

M.L OUR MODEM LINE . 
DR WEEKLY SPECIALS^ 



__ IPUTER 
PRODUCTS 


31304 VIA COUNAS 
WESTLAKE VILLAGE, CA 91362 


•For ail your computer pro¬ 
duct needs, come visit us at 
our new California store. 


Satisfaction Assurance — Your satisfaction is assured by our 30 day mgneyback guarantee on all hardware products we sell No refunds after 30 days, All manulaciurers' warranties are honored by manufacturers. Defective 
software will be replaced Ire* during the first 30 days, however, m refunds or exchanges on software. Proof of purchase required, All returns must be authorized in advance. How To Order - All orders must be paid poor 
to shipmenl. Order by phone or by mail. Use Visa. M/C, check * COD. COD limit 5300. Shipping charges' Visa. M/C orders = actual shipping costs. Prepaid orders add $3 (under 25te ) or S6 (over 25lbs ) COD s use 
prepaid rtfes and add S4 surcharge. Foreign, FPO arid APO orders add 15% of order total. Cafe orders add 6% sales lax, L.A County add 6’/a% sales tax. Press quoted are subject to product availability and may change without notice. 

* ‘Trademark of Software Dimensions, Inc. 


CP/M is a reg. trademark of Digital Research. ^Requires Z-BQ Seftcand. tReg. irademarK of Micro Pro International Corp. fTrademark of Practical Peripherals, inc, 


17 nn innnirv r-arri 






















































































































































length. Define the function so that 
you must give it a maximum input 
length as a parameter when you call 
it. Now if you forget to do that, the 
compiler will complain. 

When I did this, it came to me with 
blazing clarity that I'd hit on a major 
secret of good programming practice: 
let the compiler do much of die work 
for you. CB-80 is well designed to let 
you write structured code with good 
error checking. 

However: it doesn't force you to 
write good code. You can still do 
things the wrong way if you want to. 
Pascal doesn't force you to write 
good code either, but it tries harder 
than CB-80. Marvin Minsky (co¬ 
founder of the MIT Artificial In¬ 
telligence Laboratory) once said that 
Pascal was a voluntarily worn strait- 
jacket. In some ways he's right: one 
uses Pascal precisely because it won't 
let you do certain things. This can be 
annoying when you're writing the 
program, but it's surely a blessing 
when, later on, you haul it out and 
try to remember what you did. 

With that for background, let's 
speculate on the future of computer 
languages. 

Viable Languages 

I used to worry about conducting 
language discussions, because prob¬ 
ably half my readers don't write pro¬ 
grams, However, the mail indicates 
that even those who don't write pro- 
grams find the subject interesting. It 
is, after all, a matter of some impor¬ 
tance: what languages will prevail in 
the microcomputer field? 

No one knows. I have some in¬ 
formed guesses, and I get a lot of 
feedback from both amateur and ex¬ 
pert readers; but I've lost the opera¬ 
tor's manual to my crystal ball, so my 
predictions aren't 100 percent 
reliable. For all that, the subject is too 
important to ignore, and every now 
and then it's valuable to review just 
where things are in the field. 

Let's set a ground rule. It's obvious 
that microcomputers will continue to 
grow in capability even as their 
prices fall. The distinction between 
microcomputer and minicomputer is 
already blurred. In the next few 
years, memory will continue to drop 


in price while system speeds in¬ 
crease; within two years, one will be 
able to buy the equivalent of a VAX— 
the top-of-the-line minicomputer 
from Digital Equipment Corpora* 
tion—for $6000 or so, what people 
now pay for a good microcomputer. 
This future "microcomputer" will 
run at 12 to 15 MHz and have a half¬ 
million to a million bytes of memory; 
in other words, the microcomputer 
will in effect have the power of 
machines that people now pay 
$75,000 and up for. 


What languages will programs for 
the new generation of "microcom¬ 
puters" be written in? 

The first thing to note is that "effi¬ 
ciency" of the language isn't very 
important. There's enough comput¬ 
ing power and memory to make up. 
True, languages that are really slow, 
or waste great gobs of memory, 
aren't likely to become popular; but 
cheeseparing benchmark compari¬ 
sons won't matter a lot. 

Given that, let's look at the can¬ 
didate languages. 


DECADES OF SERVICE 


Washington Computer Services 


97 Spring Street 
New York, New York 10012 
TO ORDER: CALL OUR TOLL-FREE NUMBER (800)221-5416 
In N Y Stale and lor technical information: (212) 226-2171 

HOURS 8:30 AM-5:30 PM {E5T| Monday-Friday 


an alfilialetf 88,19,2 

CUSTOM COMPUTER ROOM WIRING SINCE 1960 

TELEX: 12-5606 CABLE: WASHC0MP NYK 


FULLY CONFIGURED BUSINESS SYSTEMS 


The toftawtfvg are some examples of II 
stnniilitcompulisr systems which 

■ 1 he Piemiei Multi-Usat Computer 
^ " ”0 SX mulh-praeeaadi turtw CDS 
CPM 2 2 HJ I / *tAR WWRANrV* 

50DD IS S 3U0 desk I Dp mainframe 
00ou S up lo Hi osar 

3270 Software Awamble 
On-Site Service Contracts tollable 


assembled and tested husmess and 


CtMlGUHATIUN 


SEC 


APC 



MS DOS, UCSD P. 


8086 16 bit processor: Two 8” 
DSDD disk drives: 128K RAM (to 
64QK}; green or RGB color screen 

PERFECT FOR 
•Word Processing 
ft • CAD/CAM graphics 
^ (1024 x 1024 resolution J 

•DataBase Management 
•Accounting 

IBM emulations *CP/M-86. 

NEC on N v 5 Contrad ^-07230 


Where Do Ybu Turn To Solve Ybur Computer Puzzle? 

TURN TO US! 

We’ll show you 
the easiest way 
to put the 
pieces together. 

_ Matched. Compatible. Provwi- 

Use Someone Eton s Engineering to Supplement Yours 

SOFTWARE 

Over MOO business scientific, proiassionai applications S educakKial packages are 
LiM-uiuDit: Call veil»your requMiKiu'iik lui our advice ur j owflalwn We leaiu r e Otoe 

11.4 Fw* loiter 

8" DISK DRIVE SALE NOW! 

$540 2 r* $1025 

0 2 lot $1050 



$385 b-shugartmuih 

SOME DATATfiACK B or MITSUBISHI 
Endwura, power supply for 2 fr driws A 4 T 
MORROW DISCUS 20 * CP/M* MICROSOFT BASIC, CDHT. 
VISTA 


SSK 

SCALE 


ALSO PC-860Q Personal Computer 

CDCOkl NEW OK 10 Micro with 

CraUlM valdocs software $2m 

tSffiSt- 6BOOO tfi M mum-user.' S-IDO UNIX V F SCAU 

asm™ B0S6 16 M. 120* HAM $-100 Gazelle 

] Group] ALTOS 

0 * ^ B|T &0AROS 
B SYSTEMS 

SCION MicmAngekj Hi H«, Grapiuts Systems SCALE 

Stfrtitar SSYteQs pn SSM. DELTA, DYNABYTE TELEYIDGJ, D1G1AC. ADDS. 0EC. 
DATA SEN. ATARI TFCHMAH EPS0W. ZENITH. MORROW. AND MAtiY OTHERS 


TELETYPE 
TELEVIDEO 
LEAR SIEGLEfi 


AMPEX 

ADOS 

ANN ARBOR 
VISUAL 


QUME 
IBM 3101 

DIGITAL EQUIP CQRP, 
HAZELTINE 


1 t ^1 ill hr ■■ id 

j { nfnpulrr 


r PJT TUBiypif 4Q. 3D0 I PM typewriter quality. FTS-235 Iran Only 
■'*-* tnterlate This quality p*inter Is available many £3200 
HJikgurakms including Inrms access quiduetJ case at: 

Tetatype 43 Iran S955 

ANADEX DIABLO MANNESMANN TALLY 

CENTRONICS EPSON NEC AMERICA 

C. JT0H FACII GOME 

DATA PRODUCTS OKI DATA TOSHIBA 

DIGITAL EQUIP COflP. OLIVETTI TELETYPE 

INTERGRAL DATA SYS. QANTEX TEXAS INSTRUMf \ i S 


PI P ACC| Do not confuse us with mail order dealers. We are a 
rLtnOC! full service distributor serving the data processing S 
installation needs ot business & industry from micros to mainframes. 
System houses, educational institutions & governmental agencies given 
special consideration. Leasing available. 


N Y. State agencies, municipali¬ 
ties, and schools — call us for 
information on our O.6.S. term 
contracts on hardware & software. 


DEALER and INTERNATIONAL INQUIRIES WELCOME 


For last delivery, send certified check, money order or coll lo arrange direcl dank wire translef Personal or company checks require Two To three weeks to 
clear Prices subject lo change without malice: call for latest prices Prices include 3% cash discount N Y resident add sales tax Uantex is a trademark of 
North Atlantic Industries, Inc CP/ NT' is a trademark el Digital Research All sales subject te our standard sale conditions javajlabie on request) Call tor 
shipping charges Ahova prices do nei include customization or mstaltaiinn DBase It is a trademark of Ashton Tate P.O.'s accepted upon our credit ap¬ 
proval: can lor prices and terms. 
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Expensive. 



The new RCA APT 
expands your data communications 


For business, professional and personal 
data communications, you’ll find more user- 
friendly features and greater communications 
capabilities in the RCA APT than in other termi¬ 
nals selling for up to three times the price. 

The new APT terminals are ideally suited 
to multi-data base time sharing and dedicated, 
direct computer-connected applications. They 
feature menu-controlled operation and a pro¬ 
grammable “personality” to match specific 
communications requirements for your data 
bases. 

A single keypress can dial a stored num¬ 
ber, send the log-on sequence to the host 
computer, and return terminal control to the 
user. Password protection prevents unauthor¬ 


ized access to designated numbers. APT 
can also be used as an auto-dialer for voice 
communications. 

APT terminals list for $399, in your choice 
of full stroke or membrane keyboard versions. 
Either style is also available with a display 
monitor for $598 list. The data display monitor 
alone, VP30t2D,$229 list. 



OEM and dealer pricing available. 


APT VP3801. Flexible 
membrane 
keyboard version 
designed for 
travel and hostile 
environments. 
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Expansive 



DISPLAY (VP3012D). High performance. 
12 J ' diagonal, non-glare,green 
phosphorus screen. 


DIRECT CONNECT MODEM. 

Built-in, 300 baud, 
originate/answer/auto answer. 


AUTO DIAL. Tone or pulse dialing 
of up to 26 stored phone numbers 
voice or data base calls. 


\ 


AUTO LOG-ON, Enters information 
automatically after auto 


KEYS. User 
programmable or downloadable 
from host computer. 


APT VP4801 


VIDEO OUTPUT. Selectable 80 or 
40 characters x 24 lines 
on standard monitor. 


TV OUTPUT. Displays 40 characters x 24 lines 
TV set. 


RESIDENT MENUS. User-friendly 

terminal set-up and 

phone directory maintenance. 


MEMORY BACKUP. Mini mum 4 8- hour storage of 
directory, log-on and other parameters without 
plug-in power. No batteries required. 


(All Purpose Terminal) 
capabilities for a lot less money. 


Quite simply, matching features with price, 
there is no other professional quality terminal 
available today that can do as much at such 
low cost. 

For more information, just clip the coupon 
at right. The new RCA APT. Expansive. Not 
expensive. 


OTHER FEATURES 

RS232C port for direct computer connections at data rates to 
9600 baud, or for connecting high speed modems and other 
accessories. Parallel printer port for hard copy. Numeric 
keypad, can dial phone numbers not in terminal directory. 
Built-in speaker with adjustable volume control for audio 
monitoring of phone line. Smooth scroll display. Automatic 
screen blanking to reduce possibility of burn. Briefcase size; 
1 V* x 7 U x 2 IJ . Weight: under 4 lbs. 


- -- 1 

To: 

RGA Microcomputer Products 
New Holland Avenue 
Lancaster, PA 17604 

Please send me the APT brochure with complete 
specifications. 

Name_ , ___ 

Titl e_ _ _ 

Compa n y__ 

Ad d ress_ 

City_State__ Zip._ 

For more information or to order, call 800-233-0094, 

I n Penn a., ca 11 co 11 ecf to 717-393-0446. BYT-aea 
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APL 

APL, for those who don't know, is 
an interpreted language (like LISP or 
BASIC). It makes use of many 
curious symbols, such as squashed 
squares and bent arrows. It is very 
powerful* You can multiply matrices 
with a single command, invert them 
with another, and do transforma¬ 
tions of the results with two more 
commands. A single line of APL 
code can do complex arithmetic, 
logs, trigonometry, and fairly com¬ 
plicated logical operations* Alas, 
APL has been described, with good 
reason, as a "write only" language: 
you're just not likely to understand 
your program an hour after you've 
written it. Used interactively, 
though, it's hard to beat. 

I foresee a place for APL in the 
microcomputer future: it will turn 
small computers, especially porta¬ 
bles, into very powerful desk calcu¬ 
lators* It will already run on an 
Osborne 1, l understand that they're 
working on a version for the Otrona, 
and I expect that trend to continue* 
Lf someone will write a good in¬ 


troductory text, and APL imple- 
menters will do good tutorials with 
lots of examples, it's possible that 
APL will become quite popular for 
quick-and-dirty problem solving* It 
won't ever be as popular as BASIC 
for calculator-like computation, but 
it will contend with it. 

FORTH and LISP 

I expect LISP to absorb FORTH* 
Not completely, of course, because 
nothing ever wins completely; but I 
know of nothing you can do with 
FORTH that you can't do with LISP, 
while LISP lets you do a lot that 
FORTH can't even approach. 

FORTH is sometimes used to write 
operating systems, and was for some 
time the only powerful language 
available to Atari programmers* Like 
LISP, FORTH boasts a number of 
fanatic adherents. My mad friend 
used to say that FORTH was a kind 
of assembly language that used the 
programmer as a preprocessor. 

LISP (LISt Processing language) 
was one of the earliest "higher level" 
computer languages. It was written 


by John McCarthy in the 50s and has 
dominated the artificial intelligence 
field ever since. It's a very strange 
language, using peculiar notation 
and lots of parentheses; but it's very 
powerful. 

The main problems with LISP are 
(1) it's hard to learn from books, 
although not so hard to learn if 
you've access to people who already 
use it, and (2) it uses memory like 
mad, so that there haven't been good 
LISPs for microcomputers. 

FORTH has some similarities to 
LISP but doesn't use as much 
memory* People I respect have con¬ 
vinced me that LISP is much more 
powerful than FORTH* Having half 
learned both LISP and FORTH, it's 
my opinion that they're equally dif¬ 
ficult to master; both require a good 
bit of concentration, and you have to 
work until something clicks—what 
the Gestalt psychologists call "the 
Aha! experience*" They're also 
rather easy to forget if you don't use 
them regularly. 

Incidentally, those who'd like "a 
LISP experience" without much in- 




INTERSTELLAR DRIVE 

1 - A SOLID STATE DISK EMULATOR 




.± 




SAVE MONEY! 

Increase your 
computer's productivity 

The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power 
supply, battery backup, and error detection. It has 
256KB to 1 Megabyte of solid state memory integrated 
to perform with your operating system, 


Save valuable time! 

5 to 50 times faster 
performance than floppy disks 
• and Winchester drives 

PION’S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail¬ 
able are interfaces for IBM, SI00. TRS80, Apple, SS50, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 
most popular computers. 

Basic Price for 256KB unit [includes interface and software] 

$ 1095 . plus tax {where applicable) and shipping 


Visa and Master Card accepted. IS 

PION #INC. Tel.(617)923-8009 

101R Walnut St., Watertown, MA 02172 

TRS80 trademark of Tandy Corp. Apple trademark of Apple Comp liters 
Interstellar Drive trademark of PION, Inc. 
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Don’t take 
no for an answer! 


WINCHESTER CARTRIDGE DISK DRIVES FOR MICROCOMPUTERS 


Feature 

DMA Systems 
514" Drives 

3.9"Drives 

Other 

5]4" Drives 

Now in production 

yes 

no 

no 

Data interchange 

yes 

no 

no 

Contamination control 

yes 

no 

no 

Retractable heads 

yes 

no 

no 

Standard cartridge 

yes 

no 

yes 

40 ms access time 

yes 

no 

no 

5 Mb capacity [formatted] 

yes 

yes 

yes 

Capacity growth capability 

yes 

no 

no 

Removable-only drive 

yes 

yes 

yes 

Fixed/Removable drive 

yes 

no 

no 


A comparison of Winchester 
cartridge disk drives shows there's 
really no comparison. 

Only DMA Systems allows you to 
interchange data between drives. 

Only DMA Systems has a unique 
retractable head that ensures data 
integrity by never touching the disk. 

Only DMA Systems has a self¬ 
sealing clean air system that prevents 
contaminants from reaching the data 
—even after thousands of insertions, 

And only DMA Systems gives 
you a choice of fixed/removable or 
removable-only drives. Both mod¬ 
els match mini-floppy front panel 
dimensions and adapt to existing 
5 %" Winchester drive controllers. 

What's more, DMA Systems is 
the only manufacturer delivering 


microcomputer Winchester cartridge 
disk drives. 

But DMA Systems drives don’t 
just outperform other cartridge sys¬ 
tems. They outperform all other 
types of microcomputer backup. 
Consider the alternatives,.. 
Floppies have low capacity poor 
reliability and slow access time, 
Streamers are unreliable and 
can’t provide random access. 

There's only one drive manufac¬ 
turer who can answer "yes" to all of 
your needs: DMA Systems. 

For more information write 
DMA Systems, 601 Pine Ave¬ 
rse, Goieta, CA 93117 Or 
call (805} 683-3811, 

Telex 658341. 


CM1 




Just what the industry needs. 
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CARTRIDGE RIBBONS FOR 

APPLE PRINTERS 

NEC 8023A 

C. ITOH PROWRITER 

*9. 95 ,. s 107. 46 ». 

CARTRIDGE RIBBONS FOR 

EPSON 
MX-80 MX-100 

*6*6* *11*EA 

s 86. m ea *75. 48 doz 

DUAL SPOOL RIBBONS FOR 

OKIDATA 

PRINTERS 

80. 82. 83 tA DOZ 

92.93 *2. 75 s 29. 70 

84 s 5." S 64. M 

LABEL 

SPECIAL 

$0 99 

/k 

(5K MIN) 

1 ACROSS ] .15 16 CONTINUOUS LABELS 

MAXELL 

DISKETTES 

5% SINGLE SIDE 

DUAL DENSITY 

MDI 

$OQ 90 

fcWfl <■ 

INNOVATIVE 

CONCEPTS 

FLIPN’FILE 

DISC STORAGE BO* 

HOLDS UP TO 60 DISKETTES 

5V«" 8" 

S24. 95 .. s 29. 95 .. 


COMPLETE LINE OF OTHER RIBBONS AVAILABLE. PLEASE CALL 

ALL ABOVE PRICES INCLUDE SHIPPING 

Check-Mate 

51 DIAUTO DR w P.0 BOX 103 
RANDOLPH, MA 02368 

TOLL FREE 800-343-7706 IN MASS 617-963-7694 

WE ACCEPT MASTER CARD & VISA 
MASS RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM-7PM EASTERN TIME 


The Bell 212 Modem for the 
S-IOO Bus has Arrived 


FMMI El Racal N^dic joined 
forces to bring you the first Bell 
21 BA-compatible modem for the 
S-IOO bus. The MM-212 is a 
top quality modem designed to 
meet alt physical electrical & 
timing requirements of the IEEE 
B96/S-10Q specification. FCC 
registered for direct connection 
to the telephone tine 

UNBEATABLE FEATURES: 

* Bell 21 BA El EDO baud] or Bell 103 E45.&30D baud} modes 

* 1 200 baud synchronous & asynchronous 

* Access to PMMI's 2<4 hour a day test center 

* Microprocessor based design * Full or half duplex 

* Auto answer and auto dial * Maskable interrupts 

* Five year limited warranty • Self test modes 



FOR FURTHER INFORMATION, call or wnte for fnae brochure car send $lO® 



DEALER S DEM 
OPPORTUNITIES AVAILABLE 


[refundable w/purchase) for MM-212 Owner's Manuel 


COMMUNICATIONS 

52D1 Leesburg Pike. Suite 604 
Fells Church. VA 22D41 
[703)373-9600 


PMMI modems performance praves 

ALL MODEMS ARE NOT CREATED EQUAL 


vestment should get Daniel P, Fried¬ 
man's The Little USPer. This rather 
odd book "is a programmed text 
based on lecture notes from a two- 
week 'quickie' introduction to LISP 
for students with no previous pro¬ 
gramming experience and an ad- 
mitted dislike for anything quantita¬ 
tive/' It has to be experienced to be 
appreciated; I found myself alter¬ 
nately fascinated and throwing the 
book across the room. It certainly 
shows—not tells, but shows—you a 
lot about LISP. 

As memory gets cheaper, small 
computers get more powerful, and 
communications get simpler, I expect 
many publishers will offer better 
LISP interpreters (and compilers; 
LISP is a hybrid, with the possibility 
of both interactive-interpretive mode 
and compiled mode), as well as more 
online tutorials, so that LISP will be 
easier to learn. FORTH and LISP 
users both tend to be fanatics. Pm 
neither, so it's only an informed 
guess, but I suspect that as LISPs get 
more common, LISP will get the bulk 
of the recruits who would otherwise 
have gone to FORTH, 

COBOL and FORTRAN 

Every time I say anything negative 
about COBOL, I get half a dozen let¬ 
ters reminding me that there are 
many billions of dollars' worth of 
COBOL programs. Surely those 
won't go away? 

I think they will. Not instantly, and 
I doubt that COBOL will vanish en¬ 
tirely, but 1 do not see a large place 
for COBOL in the microcomputer 
world. If it were going to catch on, 
it would have by now; and it just 
hasn't. That, in my judgment, is just 
as well. COBOL is a language whose 
time has passed. It doesn't force 
readable code, it takes experts to 
maintain large COBOL programs, 
and it doesn't have most of the fea¬ 
tures required for structured pro¬ 
gramming. 

It does do certain things well. 
COBOL has built-in commands for 
sorts and merges and other fairly 
complex operations. On the other 
hand, it's not hard to translate well- 
written COBOL programs into some 
other language, such as Pascal, while 
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The Rainbow's sleek, 
comfortable keyboard with 
standard typewriter keypad 
fits almost anywhere, even 
on your lap* 


Leant Rainbow™ computer-based 
instruction ends manual labor* No 
slaving over computer manuals, 
you learn to use the Rainbow on 
screen, in minutes. 


One of the Rainbow's 
best features is the 
service and support 
from Digital, the 
world's second largest 
computer company* 


The Rainbow shows more character, 

132 columns instead of the usual BO, So you 
can screen a 12 month spreadsheet, 
without losing 6 months. 


Keyboard is designed with separate 
function groups and special keys 
like ' HELP ' "DO" and 
SCREEN" 


Of the hundreds of software 
applications now available 
many are Digital Classified 
and serviced. 


Only the Rainbow 
automatically runs the widest 
range of the popular 8-bit ami 


16-bit CP-'M" software. 


After you look over the Rainbow™ personal computer on paper, 
look over the Rainbow in person. To learn where, call 1-800-DIGITAL or write 
Digital Equipment Corporation, 200 Baker Avenue, Concord, MA 01742. 

Not even the world's largest computer company gives 
you so much. But the second latest does. 


© Digital Equipment Corporation 1983 

CP/M is a registered trademark of Digital Research, Inc. 
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If you stick with timesharing after 
reading this ad,you haven’t 
read this ad. 


Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesn't take a spread¬ 
sheet to figure that as a $24,000- 
a-year-after-year expense. 

The incredibly cheap alternative. 

The Financial Planner™ from Ashton-Tate 
can stop this cash drain once and for all. 

You pay $700—one time—for the Planner. 
And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 

A forecaster's dream come true. 

The Financial Planner has enough depth to 
solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula¬ 
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE II™ files. And much, much more. 

But you use abbreviated names, not mysteri¬ 
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly 

And when you have your models and reports 
just right, you can automate them so even your 
President can rim them. 

With the Planner, you produce P & L forecasts 
and financial consolidations in minutes. Explore 
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"what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you've set. 

It's one of the most comprehensive business 
tools available on any computer. All for a frac¬ 
tion of what you've been spending on timesharing 
services to do the same things. 

For the ardent skeptics. 

It may sound too good to be true, but you 
can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it's not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 West Jefferson 
Boulevard, Culver City, CA I. OG 

y el ' cal1 Financial 

204-5570 today. ni ™ 

Time's a-wasting. 1 IcUlIlCr 


ASHTON -TATE! 


CP/M is a trademark of Digital Research 


©AshtonTate 1983 
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those programs not easily translated 
are generally almost impossible to 
maintain* For that matter, you can 
call some of those splendiferous 
special routines, such as Sort, from 
inside languages like Modula-2 , * * 
FORTRAN is another language 
that won't go away entirely, but will, 
I think, fade into the background* 
For a while it looked as if FORTRAN, 
augmented by the RATFOR (RA- 
Tiona! FORtran) preprocessor, might 
stake out a large place in microcom- 
puterland, but that didn't happen, 
FORTRAN, which is very useful 
for crunching lots of numbers, is not 
all that well designed for anything 
else. You can write complex text- 
oriented programs in FORTRAN; the 
original Crowther and Wood Adven¬ 
ture of the Colossal Cave was writ¬ 
ten in FORTRAN. It wasn't designed 
for that, though, and FORTRAN pro¬ 
grammers usually must resort to 
tricks to make it handle text welL 
Because so very many COBOL and 
FORTRAN programs are in ex¬ 
istence, neither language will die; 
but as time goes on, most of those 


programs will be translated into 
other languages with better struc¬ 
tural features, while fewer and fewer 
programmers will use either lan¬ 
guage for writing new programs for 
mic r ocomp uters * 

PL/I 

The PL/I programming language is 
very popular among mainframe and 
large minicomputer programmers. It 
was one of the earliest of the "higher 
level" languages and one of the first 
designed to allow formal structuring. 
It has good string handling, relative¬ 
ly good portability, and better in¬ 
put/output and file handling than 
Pascal. 

In fact, considered a feature at a 
time, PL/I sounds nearly ideal. My 
late mad friend found it so attractive 
that he wrote nearly all his programs 
in it. 

There is a good implementation of 
PL/I for CP/M microcomputers; 
what's more, it's not Likely to go 
away. Dr* Gary Kildall, president of 
Digital Research and author of 
CP/M, is a PL/I enthusiast. Much of 


the original CP/M was written in a 
subset of PL/1. Kildall has committed 
Digital Research to provide PL/I for 
all CP/M upgrades; this presumably 
includes new systems based on the 
68000 and 8086 chips* 

Despite these advantages, PL/I 
hasn't caught on in the microcom¬ 
puter world* Joan K* Hughes wrote 
one of the standard PL/I textbooks 
(PL/1 Structured Programming) but 
wrote all the programs for her micro¬ 
computer consulting firm in CBASIC 
because PL/I was not then available 
for CP/M microcomputer systems; 
later, she found that she had too 
much invested in CBASIC programs 
to change over. 

Then, too, many computer users— 
including myself—do not find PL/I 
programs readable, nor is the lan¬ 
guage easily learned. "Easily" is, of 
course, a relative term; PL/1 is not 
much harder to learn than, say, FOR¬ 
TRAN* It has many more statements 
than Pascal, but PL/I programmers 
find that a desirable feature. 

Like CB-80, PL/I requires separate 
compile and link operations, but 


JHuJIIIM INDUSTRIES, INC. 


In Texas Orders 
Questions & Answers 
1-713-392-0747 


22511 Katy Freeway 
Katy (Houston) Texas 77450 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80* HARDWARE & SOFTWARE 

TRS-8G® BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 5% sales tax. 
Open Mon.-Fri. 9-6, Sat. 9-1. We pay freight and insurance. Come by and see us. Call us for a reference in or near your city. 
Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 

Fedsrsl Express (Overnight Delivery) 0 

Houston Intercontinental 0 

Airport Delivery (Seme Day) 

U.P.S. BLUE (Every Day) 0 

Deferences from people who have 0 

bought computers from us probably in 
your city. We have thousands of 
satisfied customers. WE WILL NOT BE 
UNDERSOLD! 



No Tax an But of Texet Shipments) 


ED McMANUS 


10 % 15 % 

OR MORE 

Telex 77-4132 (FleksHou) 


WE ALWAYS 
OFFER 

0 We accept Master Card, VISA, 
and American Express. 

0 We use Direct Freight Lines. Ho 
long waits. 

0 We always gay the freight and 
insurance 

E, Toil free order number 

0 Our capability to go to the giant 
TRS'BO Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 

JOE McMANUS 


See us 


> the Well Street Journal every Tues,, Wed., end Thurs. 

* TftS-BQ \t i Hegiitei'te TiBdtmark ol Tandy Carp 
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both are relatively straightforward. 
When PL/I first came out, the only 
manuals were written in the early 
Digital Research style of high densi¬ 
ty and low readability, while 
CBASIC had remarkably clear docu¬ 
mentation. This may have contrib¬ 
uted to CBASIC's early ascendancy. 

The newest Digital Research PL/I 
manuals have been completely re¬ 
written* They are clear, readable, and 
filled with examples. A lot of mini¬ 
computer programmers are quite 
familiar with PL/L Therefore, now 
that the distinction between micro 
and mini is becoming blurred, it's 
possible that PL/I, despite its relative¬ 
ly late start, will experience rapid 
new gains in popularity. The lan¬ 
guage certainly can't be counted out. 

The C Programming Language 

The "C" language was developed 
at Bell Laboratories. Until recently its 
fate was intimately dependent on the 
future of the Unix operating system. 
In the past couple of years, though, 
CP/M versions of C have appeared. 
One, Leor Zolman's BDS C Com¬ 
piler, almost single-handedly made 
C a formidable contender because 
many useful programs were written 
in it* 

BDS C had severe limits; now lots 
of C compilers without those limits 
are available. In addition, CP/M-68K, 
the CP/M operating system for ma¬ 
chines using the 16-bit 68000 pro¬ 
cessor chip, comes with a limited C 
compiler. This will undoubtedly 
stimulate new users to learn some¬ 
thing of the C language. 

C is popular, and both C and the 
Unix operating system have fanatical 
supporters. The language is power¬ 
ful and is certainly easier to learn 
than assembly language. 

The drawback is readability. C pro¬ 
grams are not self-documenting; one 
could argue that there ought to be at 
least one comment for each line of 
code, Alas, the programs are almost 
readable, and while one is writing C 
programs the purpose of each line is 
quite clear, so that further comments 
seem silly and are often omitted. Six 
weeks later the program is nearly in¬ 
comprehensible. 

A second problem with C—at least 


with the compilers I have been able 
to work with—is that it generates very 
large programs. For example: 

/* A Very Simple Program, */ 
main () 

{ printf( £< This is a very simple 
program. \ n”); 

} 

is a program that merely prints the 
quoted message, (The \n specifies 
a "newline," i.e*, carriage return and 
linefeed*) 

We compiled it with Lattice C, 
which is a well-Tegarded C compiler. 
The program itself is 384 bytes long. 
It compiles into 178 bytes of object 
code* It must be linked to turn it in¬ 
to a command file before it can be 
run* That produces a program 11,008 
bytes long* This seems excessive* 

When we installed our M-Drive (a 
"silicon disk" program that deludes 
the computer into believing that ex¬ 
tra memory is a very fast disk drive), 
we required a program to format the 
"memory disk*" The program fur¬ 
nished us by Compupro was written 
in Whitesmiths C and was 16K bytes 
long. Tony Pietsch found this absurd 
and wrote a format program in as¬ 
sembly language: it was only 487 
bytes long. 

There are good reasons for this 
obesity* The C language was 
originally intended for use with the 
Unix operating system, and much of 
the seemingly excessive code that 
must be packed into programs com¬ 
piled in C is there to compensate for 
the missing Unix. We may under¬ 
stand this and still be unhappy at the 
code size. There may be implemen¬ 
tations that don't generate superfat 
code, but we haven't come across 
one* 

C has become increasingly popu¬ 
lar—with fanatic supporters. It will 
certainly survive. However, I don't 
expect it ever to become a highly 
popular language, and if 1 had to bet 
on its future. I'd say that it will take 
a respectable niche, after which its 
growth will be quite slow in com¬ 
parison to the microcomputer world 
in general* 

Until recently, those interested in 
learning more about the C language 


pretty well had to read The C Pro¬ 
gramming Language by Brian Ker- 
nighan and Dennis Ritchie* This 
book is better written than many 
computer texts, but it isn't easy 
reading, and it was never intended 
for microcomputer users, 

I have recently received C Program¬ 
ming Guide by Jack Purdum* I found 
this much dearer than Kernighan 
and Ritchie. Purdum's book has 
plenty of illustrative examples and 
even compares C programs with 
similar programs in BASIC* It 
recognizes that many readers will be 
using CP/M systems and explains 
some of the problems they may en¬ 
counter* There's a very good discus¬ 
sion of pointers; this is especially 
welcome because C makes extensive 
use of pointers. I recommend this 
book to anyone interested in learn¬ 
ing more about the C language* Read 
it before trying to tackle Kernighan 
and Ritchie. 

I have a large number of C com¬ 
pilers and hope to do an extensive 
comparison of them for a future 
issue. 

Pascal and Modula-2 

Pascal has been the real success 
story in microcomputing. Last year 
more books were published about 
Pascal than about BASIC. {By books, 
I mean titles; there were probably 
more copies sold of BASIC books 
than Pascal books*) 

The Pascal language was devised 
by Prof* Niklaus Wirth of Zurich. It 
was originally intended as a teaching 
language that would force students 
to write readable, structured pro¬ 
grams, and thus train them to think 
about programming in a logical way* 
It generated a number of enthusiastic 
converts who developed Pascal into 
a practical language. The structured 
features caused many program bugs 
to be caught by the compiler, so that 
once a program written in Pascal is 
made to run, it often runs properly 
without much debugging. 

Pascal is now taught in many 
universities* Some even require 
Pascal proficiency for graduation in 
any science, Pascal courses are found 
in high schools, and that practice is 
also spreading* Thus the language 
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COMMODORE 64 *189 

COMMODORE 64 Computer -only Si 69.35 * 

*when purchased with any of these three packages. 

COMMODORE 64 SI 89.96 

with the purchase of 
1 1641 Disk Drive £299,95 

1 15ZSE Printer $289.95 
ALL FOR S779.8S 


95 * 


COMMODORE 64 SI89.95 

with the pure fiats of 

1 1641 Dirt Drive $299.95 

1 1701 l4"cotar monitor $299.95 

ALL FOR $799.95 


COMMODORE 64 

$189.05 

with the purchase of 


1 1541 Dirt Drive 

$299.95 

1 1526 Fast printer-includes 

$349.95 

1F C/cabk direct connect to 64 

ALL FDR 

S839-55 



NEW ROYAL 64K ALPHATRONIC Computer 
CP/M r color graphics, 3 video outputs— 

RGB for hi res 80 col color displays 
composite video;use with any regular 
monitor; modulated RF for use with your TV. 
Centronic printer port, 40/80 col display, 

KC std audio cass. port RE:$695.00 Your cost: 

Optional 320 5U" disk drive, $379.95 5489 95 


COMMODORE VIC-20 
1 'with the purchase of 
1 Datasette program recorder $69.95 
Gortek ed ucatio na I f wa r e $2 4.95 
Ail for S169.B5 


Tl COMPACT COMPUTER CC-40 ™i v SIQG 95 

Most advanced portable, fils in your briefcase! 

Will perform as well as the Si 000 unit! 

One set of A batteries - 200 hours of operation (appx) 

HX 1900 Printer/platter $179.95 

HX-2QQQ Water tape (digital tape drive} $124.95 
RS 232 Interface 89.95 

HX 3000 RS 232 int, w/paralfel IFC 109.95 
Solid state sotrware/wafertape software calf Ui! 


Texas Instruments 
Home Computer 

TI99/4A 

NET after S50 rebate from Tl 

You pay us $149.95! 

Peripheral expansion box $199.95 

RS 232 card 139.95 

Disk controller card 199.95 

Expansion Sys. disk drive 319.95 

Memory expan. card (3210 229.95 

P Code card (req. exp. card) 199.95 

Telephone modem 159.95 

Color monitor 339.95 

Extended Basic 79.95 

LOGO 89.95 


COMMO DO R E 64 Computer $239.95 

1541 Dirt drive 279.95 

1525E Printer/direct connect ro 64 269.95 

1626 Printer/direct connect to 64 339.95 

17D1 14 'color monitor 269.95 

15 39 Data* e tte pr ogr a m r ec a i d er 79.95 

1 SOD Telephone modem for VIC-29/Cnm. 64 69-95 

1650 Modem, new-auto, dial/answer 109.95 

Software for Commodore 64 & VIC-20 at discount! Call us! 
DATA 29 Accessories 

• Z ED card For Commodore 64 $269.95 

* 60 column card For Commodore 64 169.95 

■ 40 column card For VlC-20 99.95 

# 40 column card w/BK mem built-in tor VlC-20 139.95 

• Video Pack 64K Fur VlC-20 329.95 

"FREE with the purchase of each of the above {*) 
products-Word Master/word processing software. 

Mailing Lift software & Telecommunications software. 


ATARI 



ATARI COMPUTERS AT BELDW COST 
Atari 4G9-16K ^OQGt * 

“after $50.00 rebate & free Q IF 5 
software fyou pay us £189.95} 

Atari E00-48 K *7704*1 # 

“after the SI 00,013 rebate L * J 
I you pay us $379,95} 

Atari 12QDXL 64K $30(14*1* 

4 after Si 00.00 rebate 
(you pay us $499.95} 

410 Recorder $ 64.95 

810 Dirt Drive 449,95 

850 Interface module 169,95 

Programmer Kit 49,95 

ATARI SOFTWARE at Discounted prices! 


COMPUTER PRINTERS & MONITORS 


Letter quality, 25 cps 
Letter quality, 40 cps 
100 cps with t ractor 
Color printer, 30 shades, 50 cps 
Graphics 120 cps bi-directional 
Par/Ser„ 120 cps, friction/tractor 
100 cps, graphics, bi-riirectinnal 
169 cpi, graphics, frict/tract, letter quality 
; p 2.3K buffer, Epson comp. 


D iab!a G20 
Diablo 620 
NEC 9023A 
Trsnstar 
Dkidata 82A 
Okidata 83A 
Dkidata 92P 
Okidata 93P 
Star Gemini 10 190 cps, 

Star Gemini 15 190 cps, 15", 136 col, 2.3K buffer 
Zenith 12" green monitors, pood resolution 

Sanyo 15" b/w monitor, high res-heiow cost! 

IDS Model 460 

IDS 80 column color printer/all options 

IDS 132 columns color/all options 



CASIO. 


DON'T BUY ANY PORTABLE COMPUTER 
UNTIL YOU SEE THE NEW COMMODORE! 

* * * COMMODORE'S SX-f OO PORTABLE! * * + 

* Full 64K COMPLETEL Y PORTABLE! 

* Color Monitor built-in 
+ Disk drive built-in 

* FREE software package 

* Completely compatible with 1 
the Commodore 84 

* LOTS OF SOFTWARE AVAILABLE!)- 


r'LC I CL T run f^DLC 

$ 995 #0 


•769 


95 


IBM 

Selectric II 

1 5” Carriage B Ft AND 51EW m ISM FACTORY 
CARTONS! DUAL PITCH, CORRECTING, 
includes TWO ELEMENTS, cover $ instruction 
manual. (IBM Service Dept, will accept 
service contract from you, the buyer!. 


NEW LINE Of CASIO WATCHES 
LW6 La d iss' wai Er sp nris, 159 ft, ca Ie nd a r, wen nd d isplay $19.95 

LW601 C Ladies' water sports. 150ft, S/S case,alarm,calendar & mote! 34.95 
AQ200 Analog, Seiko Digiana lype. dual time, calendar, alarm, stop 
watch, hrly time signal, chrome plated, beautiful! 

A661 G Men's dir o no /alar m/d u a 1 1 i me, go kfto ne x -ail m eta l 
A65 6 Alar m /chrort a -d ual t im e r sdverta ne 

CS83 Calculator watch. "E" sign, alarm, chruna. constant 
GM30 Game watch, sophisticated at great discount! Ltd. quan’ 

GM40 Game watch, great game at discount! Limited quantity! 

F86 AM/PM, calendar to 2009. dual time mode, stop watch! 

CS8 31 Calc watch, ' f E ” sign, alrm, stq p watc h, cn n stant w/ch rc me 

plated case & mure! 


n,stop 

§ 

a "/w 


29.95 

29.95 

24.95 

29.95 

29.95 

24.95 

14.95 

39.95 


brother 


Personal Electronic Typewriter 

EP-20 Doe Matrix printing on standard typ¬ 
ing paper * Bright, tO-oigi! display wilh prmt/no- 
prmt mada$ * Upper & lower case ledering plus 
mlernaJionai symbols * Calculations in 4 basic 
mam t unci ions * Operates on fiasmighi bat¬ 
teries or A^C adaplor * Compacl and Sight- 
weigh! (5.i ibi i Ms into a briefcase 

VERY QUIET PERFECT FOR 
USE BY STUDENT, ETC. IN THE 
LIBRARY, STUDY HALL, 

WHEREVER! Optional AC adaptor S12.95 




Panasonic 

TEiapliOTit Amtweung Waciiinti Your Cost 

KXT 1585 Vox dual cassettes 99 95 

KXT 1515 Voice actuation, dual cassettes, remote 139.95 
KXT 1521 Voice, remote, dual cassettes, etc. 189.95 

KXT 1525 Voice act. Remote, dual cassettes OGM 219.95 
KXT 1530 Microprocessor, voice, remote,top of tine! 319.95 
NEW, CORDLESS TELEPHONE Model 3830 
Compact & sophisticated -a uto redial ft more! 


JGETTHE BEST! 


Original retail $295.00f 

MflTT^L £L£CTRQniK 

iNTEUiViSiON 

* *Net price 
after £50 
rebate from Mattel ** 

You pay us $99.95 
** To Qualify for Matte / 
rebate you must purchase 
rwt? game cartridges 
with the Mode! 2609 


$4095’ 


DISKETTES 

In packs of ID 

Memo rex 5 V 

SS/DD 

$24.85 

Verbatim 

SS/DD 

29.45 

Maxell 

SS/DD 

33.95 


m 


HEWLETT 
HP-75C*3M PACKARD 
Handheld computer ®729^ 

HP 12C Financial caiculitoi 99.95 

H P 11 C Sci entific ca Icual t or 7 3.96 

HP IOC Scientific calculator 58,95 

HP 15C Scientific calculator 99,95 

HP 16C Fuiaocitl/buiiness calc 99-95 

HP-97 Programmable print calc 595,90 



SONY CORDLESS TELEPHONE 4 
Modil SPP tl Innuccm. iuUj redial, l 
lechirgaihld & mon. High 
quilily uniquf Sony drii(A. 


159 


95 


FIHESTICK Super Antenna increases 
cordless phone range 10 to 2D times 

-S49 95 


NEW CORDLESS PHONE! "Remata Phone 
High quality-750 ft. range, rechargeable, last 
number re-dial, paging. y/C: $■ 


NEW FABULOUS SANYO COMPUTER MBC-555 
IBM PC Compatible, uses IBM software, 8088 CPU, 

128K memory, 16GK disk storage, color graphics, 
centronic port, 80 column, MS/DOS Basic, diag¬ 
nostics, utilities, speaker, joystick port, word pro¬ 
cessing & spread sheet software included. 

Retail:$995.00 call for best price! Optional: 

128K RAM expansion, 320K to 640K drives.8087 number 
cruncher, RS-232 hard disk available 8i more! 

Place your order today! 



79 “ 


179.95 HP-416 Progrimmible calc 158.95 
HP-41 CV Progrimmible cafe 213.96 
Optical wand 97.95 

Printer for 41CV 283.95 

Card reader 1m 41CV/C 152.95 
fL iharmil prir»t/pletter 349.95 
Video mtarfict (HP 42163A) 249.95 
HP IL Syrtamt nn hind 
IL interface module 99.95 

Dignal cauetle drive 439.95 

Extended function mem mod 61.99 
Extended memory module 61.99 
Time module 61.99 

Mammy module for 41 G/CV 25.00 
Quad memary mad for 41 C 65-00 


Olivetti 

LEADS THE WAY 

Electronic Typewriters./Computor Printers 

The incredible NEW PRAXIS41! 

Heavy duty office typewriter ready to 
interface & use as a letter-quality computer 
printer! Multi-language (French, Spanish, 

Italian, German, English}, three pitch (Pice 
10, Elite 12 Micro 15!. This unit oul performs 
many $1200,00 typewriters. Comes with computer 


EPSON MX-80FT 

FX-80 160 cps call for price 

RX-80 100 cps call for price (NEW!) f ” e J ,l ““ s 
MX-100 call for price! 


port built-in, opt'i serial 
or parall el interface 
~ available 




1449* ■ 


499 


95 


ROYAL ALPHA 2001 
ELECTRONIC 

Great unit for HEAVY DUTY WOfiKI 
Decimal tah, duel pitch 81 more! C' 
Sugg, List:S 6 S5.00 FOR THE ^ 
FIRST TIME - 



TIMEX 

TS-IOOO 

s 4495 

16k RAM 45.95 

Printer by Timex 89.95 

Call us for Timex software-buy 4 
software/get 1 software free! _ 



IUIX-8G) 


OL^mpic sales compAny 


P,0. Box 74545 21G S. Oxford Ave. Los Angeles, CA 90004 

Phone (213) 739-1130 Cable "OLYRAV" ISA Teiex:G7 34 77 


Order Desks: 7: OO AM to 7 :(MJ ?M (Won thru Sat-TO LL-F R E E: (out of CA) 800-421 8045 fin CA) 800 252-2153 T E LEX: 67 34 77 CAB LE: "OL YRAV ,r LSA 

Co&d$ subject w sY&ifabitt ry 1 , rTrrj 3d supercedes att previous ads: PQB bur warehouse:prtces subject to change wtfhQut nonce, nut tespomtbfe fur tvpogj-apfrKsi errors, ad orders subject 
r& mr/ipJThyjn sftippmg A hartditflg S5 Send for our casafng—S^ domestic SS.95 foreign Some at tfrt* goods /lor imfabfe 3d iiom-GeR first ro be surer I 
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“THE ORIGINAL BIG BOARD” 

OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 


Z-80 CPU! 64K RAM! 

(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) 


THE BIG BOARD PROJECT: With thousands sold worldwide and over 1 wo years of Held experience, the Big 
Board may just be one of the most reliable single board computers available today. This Is the same design that 
was licensed by Xerox Corp. as the basis for their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of CP/M\ Just imagine all the off-the-shelf software that can be 
run on the Big Board without any modifications needed. 


*31959 


(64K KIT 
BASIC I/O) 


FULLY SOCKETED! 


FEATURES: (Remember, all this on one board!) 


SIZE: 0Vi x 13¥ 4 IN. 

SAME AS AN H IN. DRIVE. 
REQUIRES: +5V @ 3 AMPS 

+ - 12V @ ,5 AMPS, 


64K RAM 


Use* * industry standard 4116 RAM's. All 64K is available lo the user, our VIDEO 
and EPROM sections do not make holes in system R AM. Also, very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


Z-60 CPU 


Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPT&, Fully buttered and runs 8000 software. 


SERIAL I/O (OPTIONAL) 

Full 2 channels using the ZSO StO and the SMC 6116 Baud Rate Generator. FULL 
RS232E For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
be set up lor either data-communication or data-terminals. Supports mode 2lnt- 
Prfce for all parts and connectors: $39-96 


24 x SO CHARACTER VIDEO 

With a crisp, IlickeMree display Lhal looks extremely sharp evert on smalt 
monitors. Hardware scroti and lull cursor control. Composite video or split video 
and sync. Character set Is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or I rue, 5 x 7 Malrlx - Upper 4 Lower Case, 


FLOPPY DISC CONTROLLER 

Uses WD1771 controller chip with a TTL Data Separator for enhanced reliability. 
IBM 3740 compatible. Supports up to four 0 Inch disc drives. Directly compatible 
with standard Shugart drives such as the SASdd or SA801. Drives can be 
configured for remole AC of hen. Runs CP/M* 2.2, 


TWO PORT PARALLEL I/O (OPTIONAL) 

Uses Z-60 PIQ. Full 16 bits, fully buffered, bi-directional. Uses selectable hand 
shake polarity. Set ot all parts and conneclors for parallel I/O: $19.95 


BASIC I/O 


Constsla ol separate parallel port (ZSO PIQ} for use with an ASCII encoded 
keyboard for input. Output would be on the SO x 24 Video Display, 


BLANK PC BOARD - $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3,3 MONITOR ROM, and a diskette with the source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


REAL TIME CLOCK (OPTIONAL) 

Uses Z-60 CTC, Can be conllgured as a Counler on Heal Time Clock. Set ul alt 
parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 

The popular CF/M" P,Q,S- Ip run on Bjg Board is available lor $139.00, 


BIG BOARD SOFTWARE SPECIAL - $149 

Through special arrangement with CDLwe ofler a powerful package of TDL Z-flfl 
software that has a suggested re la II of almost $600, Includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO II Macro Assembler, LINKER, 
DEBUG l and DEBUG ll. Supplied cm 6 in. diskette with extensive manual. 


PFM 3.3 2K SYSTEM MONITOR 


The real power ot the Big Board lies in its PFM 3,3 on board monitor. PFM commands include: Dump Memory, Boot OP/M*. Copy, Examine, Fill Memory, Test Memory. Go To, 
Read and Write I/O Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one ol Lhe four 2716 EPROM locations provided: Z-60 Is a Trademark of Zliog. 


Digital Research Computers 

W (OF TEXAS) 


P.CL BOX 461565 - GARLAND, TEXAS 75046 * (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted We will accept COD's (for the 
Sig Board only) with a $75 deposit. Balance UPS COD. Add $4,00 shipping. 
USA AMD CANADA ONLY 


*TRAOEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 

* - 1 TO 4 PIECE DOMESTIC USA PRICE. 
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has a secure place and is probably 
second only to BASIC in popularity 
among microcomputer users* 

Pascal does have some very severe 
drawbacks, particularly as imple¬ 
mented for small computers* The 
original language had primitive (and 
not well-designed) input/output 
structures, so that most I/O has to be 
done through extensions to the lan¬ 
guage. The extensions have not been 
standardized, which compromises 
portability. (Portability refers to the 
ease of getting programs that run on 
one kind of machine to run on any 
other.) The language also has inter¬ 
nal limits. Many of them have been 
discussed at length in previous 
columns. 

Most of Pascal's deficiencies have 
been corrected in Niklaus Wirth's 
newest language, called Modula-2. 
As I write this, we don't have many 
implementations of Modula-2; but 
the two potential U.S. publishers of 
Modula-2 for microcomputers. Voli¬ 
tion Systems of San Diego and Logi¬ 
tech of Palo Alto, promise new com¬ 
pilers Real Soon Now. Fortunately, 
the two companies are in communi¬ 
cation and seem willing to agree on 
standard ways of extending Modula- 
2. They may set a de facto standard 
that newer publishers will have to 
meet, and thus avoid the cacophony 
of dialects that afflicts Pascal. 

My experience has been that Pascal 
programmers tend to become 
Modula-2 enthusiasts. Much of the 
excitement and popularity of Pascal 
may thus be transferred to Modula-2. 
There are good reasons for this. 
Modula-2 is more powerful than 
Pascal and a lot easier to use. It is also 
very easy to translate Pascal pro¬ 
grams into Modula-2; 90 percent or 
more of the work can be done by a 
translator program written in 
Modula-2. Add that Modula-2 is suit¬ 
able for writing systems programs— 
I've seen a very powerful operating 
system written in Modula-2—and it's 
not hard to predict that Modula-2 
will become increasingly more 
popular as it becomes available. 

My own prediction is that 
Modula-2 will swallow a good chunk 
of both Pascal and C. So far not 
many experts join me in that fore- 


Finally, 

investment software 
from Dow Jones. 

Dow Jones & Company, publisher of The Wall Street 
Journal and Barron’s, is proud to introduce 
DOW JONES SOFTWARE™ 

These products turn your personal computer into a 
powerful investment and business tool. With them, you 
can analyze and manage timely information available 
by telephone connection from the leading provider of 
online business and financial news and information, 

Dow Jones News /Retrieval? 

DOW JONES SOFTWARE is reliable, easy-to-use, 
fully supported—from a company you can trust. 
Available at selected computer stores. For more 
information call 1-800-345-8500 Ext. 48 

{Aiiika. Huwaii uid foreign call h 2T5-7A9 -7<JGK ext. 4%) 

D(W TqnkTSOFTWARE - 

...Bankon it. 

Copyright © Dow Jones & Inc. All rights reserved 


Finally, 

portfolio management software 
from Dow Jones. 

The DOW JONES MARKET MANAGER™ 

easily manages single 
or multiple portfolios 
with stock quotes 
from Dow Jones 
News / Retrieval 0 . 

Evaluate current posi¬ 
tions and maintain a 
year-to-date record of 
all securities trans¬ 
actions. Now you can 
easily maintain all your 
records for concise 
portfolio evaluation. 

Available at selected 
computer stores. 

Dow Tones Software ' 





Holdings by Portfolio Reports display 
each tax lot valued to the stock market 


1-8O0-345-85OO Ext. 48 

Compatible with Apple systems and the IBM PC , 


...Bank on it. 

Copyright © Dow JotiM & Co., Inc. All rights reserved 
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Not available 

Computer Linguistics 

POB 390145 

Mountain View, CA 94039 



CB-80 


$500 

Pascal MT+ with Speed Programming Package 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 


$500 

Janus Compiler 

8080/8085 

$300 

R&R Software 

POB 1512 

Madison, W1 53701 
(608) 244-6436 

8088/8086 

$400 

Lattice C 

Lifeboat Associates 

1651 Third Ave. 

New York, NY 10028 
(212) 860-0300 


$500 

Books Cited 



C Programming Guide 

Jack Purdum. Indianapolis: Que Corporation, 1983, 250 pages, software. 


$17.95 

The Little LISPer 


$3,95 

Daniel P. Friedman, Palo Alto, CA: Science Research Associates, 1974, 64 pages, softcover. 


cast, but I've seen nothing to make 
me change my views on the matter. 

Ada 

The Department of Defense esti¬ 
mated that if ail DOD programs were 
written in a single language, the 
resulting savings would run to 
billions of dollars. After long con¬ 
sideration by a number of middle- 
and high-level committees, Ada was 
created to be the DOD programming 
language. 

Ada will certainly have a large 
place in the computer world; any 
language supported by the Depart¬ 
ment of Defense would have to. As 
I've said before, learning to program 
in Ada is surefire job insurance, 

Ada was designed by a committee, 
and it shows: it has tons of bells, 
whistl es, feature s, and gimmicks. 
This tends to complicate the lan¬ 
guage, and some computer science 
experts have professed concern: 
given the complexity of Ada, how 
can you verify the language? That is: 


can you be sure the compiler is do¬ 
ing all—and only—what you think it 
will, or can there be mysterious 
unintended side effects? If one side 
effect is to launch a missile without 
permission, all the savings resulting 
from Ada's creation could literally go 
up in smoke. 

It's very hard to estimate Ada's 
future in the microcomputer world. 
No full Ada compilers for microcom¬ 
puters are yet available, and this 
situation isn't likely to change for a 
while, I think Ada's future in micro- 
computerland depends in large part 
on just how quickly we get an Ada 
compiler we can use. 

Incidentally, I have just received 
Augusta, a program that compiles a 
subset of Ada on the Z80. It has on¬ 
ly just come, so I have been unable 
to compare it with Janus (the other 
Ada-subset compiler for microcom¬ 
puter systems). Augusta seems to 
run, and the manual is written in 
clear English with numerous ex¬ 
amples, It does not support pack¬ 


ages, multitasking, real numbers, 
enumerated types, user-defined 
types and records, or exception error 
handling, I find the Janus documen¬ 
tation more complete and better 
organized, but this is impressionistic, 
not based on detailed objective 
comparison. 

Bottom Line 

If I had to pick a single language 
for future microcomputers, it would 
be Modula-2. That, however, is 
based on certain expectations about 
future Modula-2 implementations; 
just now {May Day 1983) I have no 
Modula-2 for CP/M systems. 

If I were going to buy and learn 
one single language of those avail¬ 
able today, I'd be hard put to choose. 
The two I'd consider would be CB-80 
and Pascal MT + with the Speed Pro¬ 
gramming Package. Both Pascal 
MT + and CB-80 are expensive; the 
term "overpriced" is a value judg¬ 
ment I find myself tempted to use. 
Even so, I like Pascal MT+ some¬ 
what better than I do the other Pascal 
implementations I have. 

Deciding between Pascal and 
CB-80 isn't easy, Pascal, which also 
serves as a good introduction to 
Modula-2, is probably the more valu¬ 
able to have learned over the long 
haul; but I find just now that I use 
CB-80 (and CB-86) more than I use 
Pascal. 

It may be, of course, that I've 
missed the real contender; that Logo, 
Smalltalk, or some such will sweep 
the field. I don't think that will hap¬ 
pen, but it isn't impossible. 

The language debate will con¬ 
tinue.* 


ferry Poumdle welcomes readers' com¬ 
ments and opinions. Send a self-addressed 
envelope to jerry Poumelle , do BYTE 
Publications, FOB 372 , Hancock, NH 
03449. Please put your address on the let¬ 
ter as well as on the envelope. Due to the 
high volume of letters , Jerry cannot 
guarantee a personal reply . 


ferry Poumdle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers. 


328 Augutf 1903 © BYTE Publication! Inc 











Plug 3,000 new applications 

into your Apple" 


THE CP/M Card™ plugs CP/M Plus™ into your Apple. 

The CP/M Card gives you the option of running your Apple II 
with the speed and capability of a professional Z-80 system 
with CP/M K -compatibIe software. You plug in the CP/M 
Card. Then choose CP/M or your standard Apple software 

at your option. 

Plug into a big, new world of software. 

The CP/M Card gives you instant access to the world's largest 
selection of microcomputer software—more than 3,000 
CP/M-compatible applications, languages, and 
programming utilities. So, you, too can use pro¬ 
fessional business programs such as WordStar/ 

SuperCalc,™ Condor, 11-1 and other high-performance 
software from Day One. Yet, you still have access 
to your present library of Apple software. 


300% faster than your Apple system! The CP/M Card is the 
only Apple II performance package that offers the speed and 
efficiency of CP/M Plus. 

A plug about quality. 

The CP/M Card was designed and built by Digital Research, 
the creators of CP/M, and Advanced Logic Systems, the most 
respected manufacturer of Apple performance products. So 
you know the CP/M Card is the most perfectly integrated 
Apple performance package you can buy. 

Why just keep plugging along? The CP/M Card 
provides everything you need—including 64K of 
on-board memory, CP/M Plus, CBASIC* 
GSX™-80 and full documentation—for just $399. 

Now available through the CP/M library. 

See your local microcomputer dealer today. Or 
contact Advanced Logic Systems, 1195 East 


Plug into incredible performance. 

Together, the ultra-fast CP/M Card and A . i n. Arques Ave., Sunnyvale, CA 94086 (800) 

CP/M Plus run applications up to Advanced Logic bysiems 533-8177. (in California (408) 730-0306.) 

The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-&Q is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation, SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-80 is a trademark of Graphics Software System. Apple is a registered trademark of Apple Computer, tnc, £1982 Digital Research Inc, 
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SUPER SIX 



SUPER SIX, THE FIRST 6MHz S-100 SINGLE BOARD COMPUTER 

TO SUPPORT BANKED CP/M™ 3.0 


SUPER SIX FEATURES: 

• 128 KB of Bank - 
selectable RAM 

• 6 MHz, Z-80B CPU 

• DMA Controller 

• 6 MHz. Z-80B DART 
(2 Serial RS-232 Ports) 

• 6 MHz, Z-80B PIO 
(2 Parallel Ports) 

• 6 MHz, Z-80B CTC 
[Clock Timer) 

• Double/Single Density 
Floppy Disk Controller — 
Supports 8" and 5-1/4" 
Drives Simultaneously 

• 2/4 KB of Monitor 
EPROM 

• S-100. IEEE 696 
Compatible 

H'P M 1st a trademark of Digital Research Carp 

TurboDOS la st track-murk of Software 2000 Int- 

St!PER SIX and SUPEM SLAVE art trademarks ct 

Advanced Digital Corp, 



SUPER SIX & CP/M n ’ 3.0 
A PERFECT MATCH 


Advanced Digital has found the 
perfect match to its powerful, 
high-speed SUPER SIX single 
board computer. It's Digital 
Research's new CP/M 3.0. 
Because of SUPER SIX's 128 
KB of RAM, it is the only 
S-100 board to support CP/M 
3.CTinThe'banked mode: or run 
CP-'M 2.2 with 64 KB of extra 
buffer. 


SUPER SIX & TurboDOS™ 
ANOTHER PERFECT MATCH 

When you combine the 
TurboDOS multi-user operating 
system with the 6 MHz SUPER 
SIX. you'll find your system 
running 1-1/2 times faster than 



before. Add the 4 MHz or 6 
MHz SUPER SLAVE™ 
processor board(s) and you will 
have the fastest multi-user, 
multi-processor system available 
today. 

See the SUPER SIX atj^our 
quality computer dealer or 
contact: 



ADVANCED/ 
DIGITAL 

CORPORATION / 


12700-B Knott Street 
Garden Grove, CA 92641 
Phone: (714) 891-4004 
Telex: 678401 tab irin 


Circle 10 on Inquiry card. 













The IBM PC and the Intel 
8087 Coprocessor 

Part 1: Overview and Floating-Point 
Assembly-Language Support 


Addition of the 8087 chip to the IBM PC provides instant access 
to powerful floating-point , integer , and BCD arithmetic 
operations from assembly language 


by Tim Field 


The Intel 8087 Numeric Data Processor (NDP) is a 
coprocessor chip that greatly extends the calculation 
abilities of the Intel 8088 CPU (and Intel CPUs like the 
8086, 80186, and 80286). The 8087, when attached to the 
8088, performs a useful range of operations on a variety 
of data types much faster, more accurately, and with less 
trouble* 

[Editor's Note: The acronym CPU , which stands for 
central processing unit , is one that we usually do not 
use in BYTE because , for most material in the magazine , 
the word is more accurately replaced by the word " micro¬ 
processorIn this situation , however , the 8088 micro¬ 
processor is the central processing unit in relation to the 
8087 Numeric Data Processor * Because of this , we will 
use the acronym CPU to refer to the 8088 and NDP 
to refer to the 8087. * * *G* WJ 

The IBM Personal Computer uses an Intel 8088 CPU 
and has an empty 40-pin socket just waiting for an 8087* 
With the 8087 NDP in place, you can immediately access 
it with software that explicitly issues the proper instruc- 
tions to the 8087* 

A great deal of confusion abounds concerning the level 
of support that IBM software currently provides for the 


8087-enhanced PC* At one meeting of an IBM users club, 
a user said he had purchased an 8087, plugged it into the 
socket, and could not tell any difference in the execution 
speed of his BASIC programs. He was quite confused 
why the PC did not take immediate advantage of the new 
resource* 

Unfortunately, things just are not that easy. As I write 
this article, the only high-level support of the 8087 in IBM 
software is in the new APL package* Pascal, BASIC, and 
the other IBM languages will not automatically execute 
using the 8087* IBM designed the hardware into the IBM 
PC and the IBM PC XT, but it is only beginning to sup¬ 
port it officially. 

For the moment, we must create our own software 
utility to make use of the 8087 in the IBM PC* This 
month, we will look at a piece of software called M8087 
that makes it easy for the assembly-language program¬ 
mer to add 8087 instructions to programs* Next month, 
we will use this assembly-language support to provide 
higher-level software support for the IBM Pascal Com¬ 
piler. 

While this article specifically discusses the 8087 inter¬ 
face with the IBM Personal Computer, the topics under 
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Processor Control Instructions 

Integer 


FiNIT/FNINIT 

Initialize processor 

FILD 

Integer load 

FDlSl/FNDISI 

Disable interrupts 

FIST 

Integer store 

FENUFNENI 

Enable interrupts 

FISTP 

Integer store and pop 

FLDCW 

Load control word 


FSTCVWFNSTCW Store control word 

Packed Decimal Transfers 

FSTSW/FNSTSW Store status word 

FCLEX/FNCLEX Clear exceptions 

F8LD 

Packed decimal (BCD) load 

FSTENV/FNSTENV Store environment 

FBSTP 

Packed decimal (BCD) store and pop 

FLDEMV 

Load environment 


FSAVE/FNSAVE Save state 



FRSTOR 

Restore state 


Arithmetic instructions 

FINCSTP 

increment stack pointer 

Addition 


FDECSTP 

Decrement stack pointer 



FFREE 

Free register 

FADD 

Add real 

FNOP 

No operation 

FAD DP 

Add real and pop 

FWAIT 

CPU wait 

FIADD 

Integer add 



Subtraction 



Constant Load Instructions 



FLDZ 

FLD1 

FLDPI 

FLDL2T 

FLDL2E 

FLDLG2 

Load +0.0 

Load +1.0 

Load w 

Load tog, 10 

Load logie 

Load logi D 2 

FSUB 

FSUBP 

FISUB 

FSUBR 

FSUBRP 

FISUBR 

Subtract real 

Subtract real and pop 

Integer subtract 

Subtract real reversed 

Subtract real reversed and pop 

Integer subtract reversed 

FLDLN2 

Load log 0 2 

Multiplication 



Transcendental Instructions 

FMUL 

Multiply real 


FMULP 

Multiply real and pop 

FPTAN 

Partial tangent 

FiMUL 

Integer multiply 

FPATAN 

Partial arctangent 

Division 


F2XM1 

2*-1 


FYL2X 

FYL2XP1 

Y*log a X 

Y*log 3 (X + 1) 

FDIV 

FDIVP 

FID IV 

Divide real 

Divide real and pop 

Integer divide 




Comparison Instructions 

FDIVR 

Divide real reversed 


FDIVFtP 

Divide real reversed and pop 

FCOM 

Compare real 

FfDIVR 

Integer divide reversed 

FCOMP 

Compare real and pop 



FCOMPP 

Compare real and pop twice 

Other Operations 

FICOM 

Integer compare 



FICGMP 

Integer compare and pop 

FSQRT 

Square root 

FT ST 

Test 

FSCALE 

Scale 

FXAM 

Examine 

FPREM 

Partial remainder 



FRNDINT 

Round to integer 



FXTRACT 

Extract exponent and significand 


Data Transfer Instructions 

FABS 

Absolute value 

Real Transfers 

FCHS 

Change sign 

FLD 

Load real 



FST 

Store real 



FSTP 

Store real and pop 



FXCH 

Exchange registers 



Table 1: The 8087 instruction set grouped by class , 




consideration should apply fully to almost any 8088- or 
8086-based system that has the 40-pin 8087 socket on the 
system board. If the system runs PC-DOS (or, equiva¬ 
lently, MS-DOS), then the software support presented in 
this article should be applicable to any user of Microsoft's 
Macro Assembler for the 8088/8086 systems. 

M8087.MAC 

The 8087 watches for ESC (escape) instructions as 
potential operations for it to work on, while the 8088 


CPU ignores them. Therefore it is possible for the 
assemblydanguage programmer to use the 8087 by look¬ 
ing up the proper escape-code sequence for each 8087 in¬ 
struction in a table and inserting the ESC instruction in 
the program. (For example, an FDIV instruction 
translates to the hexadecimal sequence "DC FI", which 
translates to "ESC 26H,CX'\) Obviously this tedious and 
error-prone task is the same as assembling the instruc¬ 
tions into machine code by hand. 

To avoid those errors and save time, well let the user 

Text continued on page 350 
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IN THE FLAT 
WORLD OF 
NETWORKING 
THERE ISA 

COLUMBUS. 



We Know How You Felt, Columbus! 

In 1492 most people were saying the world was flat. They 
said, J 'You'll fall off the edge if you go too for." But that didn't 
stop you Columbus. You went ahead and discovered America. 

Today, most people are saying, "file service...is just not 
feasible."* They're even saying, "operations like record locking 
are not available, '* * But that hasn't stopped Novell, either. 
Because we've gone ahead and discovered, designed, yes... 
even built and shipped file servers that the less adventurous soid 
couldn’t be built. And our file servers are up and running all over 
America, (not to mention the rest of the world.) 

Our Versatile Applied Server Technology (VAST) lets multi¬ 
ple operating systems on multiple types of personal computers 
share the same disk space and directories simultaneously. 

And yes, all you other guys, record locking is available 
...on the ShareNet/VAST system, anyway. 

Discover the vast 5hareNet Difference- 

The trouble with the "civilized" world of network¬ 
ing offered by our competitors is that they are still 
thinking FLAT! They're still concentrating on the hard¬ 
ware connection instead of the software that makes 


4 3 Com Carp, in March Syitom* & pg, 118 

'■ *30cmi Corp. in March Systems £ Software, p-g. 1 1 9 


that hardware function. Just like Columbus, Novell is the ONLY 
company that can offer you a VAST networking difference. We're 
thinking round, you see. 

Does choosing a network have you “on edge 11 ? 

Don't fall off the edge! If networking—we mean real local 
area networking of numerous PC's, running multiple operating 
systems without modification to "off the shelf* software, having 
concurrent file sharing, default file locking, extensive data secur¬ 
ity and more—sounds exciting to you, call us for a demonstra¬ 
tion so you can discover your options. ShareNet/VAST will take 
you out of the "flat" bounded network world and into the bound¬ 
less universe of networks that work. 

Explore NovetPs world! 

Discover the vast ShareNet difference. You’ll find out-of 
this-world performance at very down-to-earth prices. 
ShareNet/VAST is easy to use. All you have to do 
is call us and we ll set sail on a course that solves 
your PC networking problems. Get on board with the 
Columbus of networking, Novell, Inc,, 1170 North 
Industrial Park Drive, Orem, Utah 84057, 801 226- 
8202 • 800 453-1267 

Novell—making networks work. 

Our VAST difference* 



NOVELL 


Circle 289 on Inquiry card. 
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Listing 1: The M8087.MAC program. This listing is a collection of macros (written in 
the IBM Macro Assembler format) that implement the standard Intel mnemonics for the 
instructions executed by the Intel 8087 Numeric Data Processor. This file lets you write 
assembly-language programs that intermix 8088 and 8087 instructions. 



M0007.MAC - File of macros which provide assembly level 


software support -for use of 3087 NDP with 
the IBM personal computer 


ifl i do not include this file in any output listing 


; FSC_f*EG - "RES'* parameter specifies ESC value. Issue ; 
! proper ESC sequence depending on REG value. i 
; PARAM is a 6-bit parameter whose upper 3-bits I 
i make up the "xxn" bits in the ESC opcode <l 101 lxxx ) 1 
* and lower 3-bits make up "yyy" bits in source ; 
I byte following (using standard "(nod" and V/m" i 
j designators define byte as ’‘modyyyf/ft-h ; 



EStLREB macro PARAM,REG 
5 

; We need to determine what *r»g" field assignment corresponds with 
! the current value of REG. This is used as the source for the 
; ESC operation. PARAM is used directly in the ESC call 
l 

ife REG ; Decrement until REG “ 0, then issue ESC sequence 

ESC PARAM,AX I AX = 000b (see operand summary for 80881 


else 

REG = REG - 1 
ife REG 

ESC PARAM,CX 
else 

REG = REG - i 
i+e REG 

ESC PARADOX 
el se 

REG = REG - 1 
ife REG 

ESC PARAM,BX 
else 

REG = REG - 1 
ife REG 

ESC PARAM,SP 
else 

REG - REG - 1 
ife REG 

ESC PARAM,BP 
el se 

REG = REG - 1 
ife REG 

ESC PARAM,SI 

else 

ESC PARAM,DI 

endi f 
endi f 
endi t 

endi f 
endi f 


f CX = 001b 


i ox - 010 b 


; BX « 011b 


; SP - 100 b 


I BP =* 101b 


I SI - 110b 

i If REG >= 7, assume 7 
I DI * 111b 


endm 


endi f 

endi f 

1 Done with ESC_REG macro 


; **»**#*Mi»***##»**************-#*****e*****#*#**#*#ft***s**-s******HHHMHi-a#*j 

» ; 

i CHECt._ ST - Inputs parameter "STU ) " and returns wi th REG=i ; 

t ; 

CHECk,.ST macro P_ST 

REG - -1 ; Assume no match is found 

ifidn <SrP_ST>, <ST (0) > S Is i=0? 

REG = 0 
endif 

ifidn <*P_ST>, <ST(U > 

REG - 1 

endif 

ifidn <&P ST>,<ST<21> 

REG = 2 
endif 

ifidn <*P_ST> t <ST(3>> 

REG = 3 
endi f 

ifidn <*iP_ST> f <STMl> 

REG “ 4 
endif 

ifidn <8 tP ST>, <ST (55 > 

REG = 5 
endif 

ifidn <&P_ST>,«ST16>> 

REG - 6 
endi f 

ifidn \&P_ST>,<ST( 7)7 
REG - 7 
endi f 

ifidn vfcP_ST> f <st (0> > S Is i=0? 

REG « 0 
endi f 

ifidn <*,P_ST> t <5t(l)> 

REG « 1 
endi f 

ifidn <4P,ST> f <»t(21> 

REG - 2 
end i f 

Ifidn <StP_ST>, <st £3> > 

REG = 3 
endif 

ifidn <ScP ST>, <st £4> > 

REG “ 4 
endi f 

ifidn <fcP_5T>,<stt5>> 

REG = 5 
endif 

ifidn C|<P_ST> i <st (6) > 

REG = 6 
end ! f 

ifidn <l<P_ST>i < st 171 > 

REG = 7 
endi f 
I 

; If i not between 0 or 7. see if actually an 
; "ST 11>" or "ST til" string, indicating use of 
; top of stack element 
I 

ifidn C8*P_ST>, <ST ti 1 > 

REG * 0 
endif 

ifidn ^P_ST> 1 <BT(I)> 

REG = 0 


Lisfing J continued on page 339 














HANG ON 

TO YOUR HAT, 





The Corona PC's, desktop and portable, give 
you everything youve ever wanted in an IBM- 
compatible PC and more. For a great deal less. 

Compatible and more. 

The Corona PC is a 16-bit microcomputer 
based on the 8088 microprocessor; just like the 
IBM PC. And like the IBM PC. it runs any software 
that conforms to the IBM standard. 

But unlike the IBM PC, the Corona PC comes 
with 128K of memory. Supports up to 512K on the 
main board. Includes a 320K floppy drive, a com¬ 
munication port, a printer port and an improved 
IBM PC keyboard. 

Both the desktop and portable Corona PC’s 
include high-resolution monitors and built-in 
graphics. Fligher character definition makes both 
models easier to read, and our 640 x 325 pixel high- 
resolution graphics are over 60% better than the 


IBM PC. It s a complete system, the standard for 
microcomputing in the IBM-compatible world. 

You can take it with you. 

And unlike IBM, we have a portable version. 

Its high-resolution, high-contrast 9" display is 
easy to read. It has all the power and features of our 
desktop, but lets you take it to the office next door, 
across the country or just conveniently tuck it onto 
a comer of your desk. 

More expandability. 

You may never add a thing to your Corona PC 
because we've built in so much capability 

But just in case, we’ve built all the important 
components into the main system board. leaving 
the four expansion slots free. And provided an extra 
large power supply to support any capabilities you 
may want to add in the future. 











































RAM-disk for incredible speed. 

Our RAM-disk software lets you treat an area of 
your computer’s memory as if it were a disk drive. 
So you can copy your programs and data into 
memory, then watch your work get done faster. 

More software. 

The Corona PC includes the MS-DOS operating 
system and comes with GW-BASIC, the MultiMate 1 
word processor and the PC Tutor 2 training course. 
So you can start being productive immediately. 

And you can run Context MBA 2 dBASE II? 
LogiCaIc 5 and LogiQuest? the Easyfhmily® Wordstar 7 
and the '‘Star’’ family, the SuperWare 8 series, T. I.M?, 
the VisiSeries 10 and Perfect Series 11 of programs and 
most other popular software. 

And it improves your bottom line. 

The Corona Portable PC'" is $2,545, the desktop 


version is $2,595. Both about a thousand dollars 
less than the equivalent IBM PC. 

For more information, contact Corona Data 
Systems, 31324 Via Colinas, Westlake Village, 

CA 91361. (213) 991-1144. Call (800) 621-6746 
toll-free. 

Or better yet, just grab your hat and head to 
the nearest Corona PC dealer for a very convincing 
demonstration. Circle 116 on inquiry card. 


d corona 

The Compatible Company 


©Corona Eteta Systems 19B3 l : TM Softword Systems. 2 , TM Comprehensive 
Software Support. 3: TM Context Management Systems. 4. TM AshtonTate 
5- TM Software Products International 6. TM information! Unlimited Software 
7: TM Mjcropro. B : TM Sottim Carp. 9; TM Innovative Software. 10: TM Visicorp, 
11: TM Perfect Software Inc. 






































Our Speciality: 68000, 6809 CPU, graphic, database, communication 

MITSUBISHI 


A 


Cromemco 

i n c □ r p 0 r a ( * d 

Tomorrow's Computers Today 

TELEVIDEO, VISUAL, IDS, OKIDATA. EPSON, HOUSTON INSTRUMENT 

CJTQH, TANDON, SWTPC, AMDEK, NEC, IBM, DEC f ESPRIT, QUME, GTCO 


CS1D2E 256K RAM, 68000 & Z80 two 

floppy disks. .4,396 

CS1H05E 512K RAM, 68000 & Z80 
20MB hard disk, one S'/*" 
floppy disk . 7 r 596 

1 to 1 2 users, 68000 CPU, 256K to 
4.6MB RAM. 10MB to 474MB hard 

disk, graphic..9,000 & up 

68000 CPU, BOMB SMD hard 
disk, intelligent I/O, UNIX, relational 
database . ..... CALL 

SWTPC. HELIX, DYNABYTE, TERAK - 


D C. Hayes 

Smartmodem 



300 baud. 

.230 


1200/300 baud. 

.530 


* 120QB modem & communication 


SW. . . ... 

.470 

U$R 

Auto Link 1 200. 

.450 

UDS 

212 LP. 

.400 


212A . 

. 595 

Novation 

Smartcat 300. 

,200 


Smartcat 300/1200. 

455 


J-Cat . . 

. 130 

dBase II 

AshtonTate ... 

.489 

Redding 

Grftelk business graphics 

400 


Async micro to mainframe . . . 

. 100 


Alpaca micro to micro . 

.450 


Crosstalk Microstuf . 

.160 

Accounting software 



* Accounting Plus. 

299 


* Legal Timekeeping & 



Accounting. 

699 


* Peach pak (GL.AR.AP) _ 

.390 


ZT-1 with modem.. 

. 488 

Hazaltim 

ESPRIT II............. . 

, 588 


Esprit ill emulate Talevideo 950695 


Esprit lit color terminal. 

.875 

TalmidM 

925... 

. 740 


Viewpoint 


970 . 1,099 

60 . 625 

56 green .. 725 

300 . 948 

550 graphic . . .. 2,200 

100 .. 795 

ADDS color terminal ...... CALL 


Pricat subject to change. American Express, Visa/Meitercenj 
idd 3%. F.Q.8. palm of shipment, 20% restocking fee for 
returned merchandise. Persons! checks take 3 weeks to 
clear. COD on certified check orrty. N.Y, residents add soles 
ten. Manufacturers' warranty only, kitematkirial cuatomers. 
plane confirm price before order. Accept P Q from Fortune 
500, schools and gov't. 


BO 3 .. 1,996 


r 


Zenith 

2*110 Dual drives , 1 28 K RAM, 

B/16 bit. color board, 225 *640 

graphics.2,799 

ZW1 ID-32 with 11MB hard disk. . . 4,699 
ZVM-135 RGB color monitor 

640x480.650 

Corona 

128K RAM, 32OK floppy, 640x325 graphic, 
green monitor ser. St par. port, DOS, GW BASIC, 
MuktlMate word processing , PC Tutor . CALL 

Eagle 

128K RAM, two floppy disks, monitor, two ser. & 
one par. ports, EagteWriter, Eagle Calc, MS-DOS, 

and CP/M-86 . 2,799 

Columbia 

1 28K RAM, two floppies, 2 Ser, St 1 par. 

ports, software . 2,499 

IBM PC ..*. CALL 

Portable Computer 

Corona ppC-i 128K RAM, one 320K 
floppy, monitor, and serial 

port .- CALL 

Columbia, Hyperion . CALL 

AST, Quad ram, LNW cards . CAH 


Ztaith 

ZVM-123 12" green- 

. . . 115 


ZVM-122 12" Amber. . . 

,139 


ZVM-131 medium resolution. . 305 


-ZVM-135 640x480. 

. . 550 

Antri&k 

color 1 13". 

. 340 


"color II RGB . . 

. 699 


color IV 720x400. .... 

. 1,070 

NEC 

12 " green . 

...170 


1203 RGB. ......... 

. . 725 

Tixon 

color monitor.. 

... 330 


Amber.. 

, . . 149 

Houston Instrument OMP 29...... 

1.795 


DMP-40 ... 

. . .795 


BMP-41 & DM P-42. 

, . CALL 

Amdek 

XY plotter, 1 pen. 

665 


6 pens, .... 

1,095 

SwMt-P 

“Plotter. 

610 

GTCO 

“graphic analysis package 



w/digitizer for IBM. 

2,500 


Mieroprism 

PRINTERS 

IDS 

110 cps, 84 x84 graphic, pin & 


friction feed, ser,/par. 

. . .498 

Prism 132 

200 cps, 132 col. . . 

. .. .1,100 


with graphic. 

. , . . .1.180 


with graphic, color, friction . . 1,590 

Gemini 10 

100 cps. , . 

. 345 

IS 


. 525 

Epson 

Okidata 

FX-80 160 ops. 

...... 560 

ML 83A . 

.025 


84 Par. 

.960 


92.. . 

.520 


93. 

.840 

m 1 sol 

160 cps. 

.620 

MT 1602 

200 cps. 

.1,393 

CJTOH 

Prowriter 1 par.. 

..410 


8600 two colors. . . 

. , , . 1.050 

Brother 

HR-1 12 cps. 

.785 

CthMr J 

allTOl iOTU 


.699 

Tranttar 

130. 

.727 

Diablo 

620. 

.998 


CJTOH F -10 Starwriter 40 cps.1,295 

NEC 7710, 7730 .. .2,250 

3550 for IBM. .1,850 

Qume 11+ 40 cps. 1,400 


COMPUTER CHANNEL COMPUTER CHAN 

% Monthly Special « 

g MITSUBISHI 8 

£3 8 " Double Sided/Double Density 
O Flexible disk drive ^ 

Fj Qume & Shugart M 

^ Compatible ** 

| 2894-63 1,2MB drive .. 3B0 X 

t -1 wo M2894 drives, cabinet with power supply ^ 

0 fan (unassembled)...1 ,099 ^ 

^ dual M2394 drives subsystem t* 

d assembled) ..1,130 g 

t?nj echnical manual. 25 g 

^ uaf drives signal cable.SO ^ 

X linnline bare drive 8 ".410 

£ compatible w/Cromemco 64F0C) ^ 

S O 


n Dealers Welcome | 

o £ 

S PUTER CHANNEL COMPUTER CHANN lr 

For information CALL (21 2} 937-6363 
To order CALL 1 “800^331 *3341 

Computer Channel telex: 

21-55 44th Road 429418 

Long Island City, NY 11101 CSTNY 
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Listing 1 continued : 

end if 

ifidn <£fP_ST> P < st ti> > 
REG = 0 
endi f 

ifidn <&P_ST>, <st 11 > > 
REG = 0 
endi f 

endm 


i ***#fr*tt*#fr**-#*# *###*#**#*##*****# fr****#*****-*--* #****####•# 4*#.#* *##******»; 

s* i 

!* CHK_CONC — Simple macro that will automatically insert ; 

i* WAIT statements AFTER every B0G7 instruction B 

t* which accesses CPU main memory. If variable i 

t* " AUTOS Yh*C" <> 0, then these WAITS will be i 

;* inserted fproviding no concurrency but relieving; 

»* the programmer from worrying about synchronizing; 

i* data references. If the user program sets ? 

i* AUTOSYNC to a zero value, then no WAITS > 

?* are inserted after the instructions and it is £ 

** the user J s responsibility to insure synch- ; 

i* ronization. ; 

i* ; 

; f f ffttff « ; 

CHK_CONC macro 


if AUTOSYNC 
WAIT 

endi f 


3 Automatic syncromzatian 


! | 

t CH0QSE_4 — Determine which of four parameters (XXXI to XXX4> ; 

5 should be used in ESC sequence, depending on PI ; 

« and P2 values. Pi and P2 are parameters passed ; 

« by user in macro call. XXXI to XXX4 are macro’ ; 

; dependent parameters tacked on to the call to f 

* CH00SE_4 by the specific B0B7 macro called by the ; 

; user code. I 

> 1 

CH0DSE_4 macro PI,P2,XXXI„XXX2,XXX3*XXX4 

; Initialize variables 
ZERO = 0 
NOTZERO * 0 
REG = 0 

9 

? If user passed no parameters, (PI and F2 are "blank"! then 
; issue a call to ESC_REG macro to set up proper ESC sequence. 

: An arithmetic instruction with no operands is identical to the 
; same instruction with the operand form "STti>,ST". 

* Example ; "FDIV" - Divides second element on stack by first and 
? places result in second element on stack. 

! 

ifb <P1> 

REO - i 

ESC_RES XXXl p REG 

el se 


? Check to see if first parameter (PI) passed by user is 11 ST". 

i If yes, indicates that second parameter <P2) is of form "ST til" 

S so use CHECK_ST macro to determine ' i'. Then call ESC REG macro 
; to issue ESC sequence 

j Example : "FADD ST P ST(4>" - Adds register four (fifth element on 
8007 stack) to top element and leaves result on top 
! of stack. 

1 

ifidn <P1>,<5t> 

CHECK ST P2 
ZERO = RES 4- 1 
ife ZERO 
REG = 1 
endi f 

ESC_REG XXX2,REG 
el se 

ifidn <P1>,<st > 

CHECK_BT P2 
ZERO “ REG 1 
ife ZERO 
REG = 1 
endi f 

ESC_REG XXX2,REG 
el se 
f 

i See if PI is of form "5T<i>”. CHECK_ST returns with REG * -1 
' ^ noit, else REG = i li from 0 to 7). If of ST(i) form, assume 
l P2 is ST tie. operands are "ST(iJ* ST". Use ESCREG for ESC 
; sequence 

’ E- Kam ple : "FSUB ST (3) p ST" - Subtract top of stack from register 
three (the fourth element down the stack) and leave 
i result in register 3. 

i 

CHECK_ST PI 
NOTZERD = REG + 1 
if NOTZERD 

ESCARES XXXI,REG 

else 

t 

! See if PI indicates operation is "SHORT" real type. If so, 

; then P2 is address of sourceZdestination and XXX3 sets up 
S SHORT version of operation requested. 

B Example S PMUL SHORT VECTOR IS 11 ,r - Multiply 32 bit number 
i found in memory at VECTOR offset from DS:SI address 

* by top of B0S7 stack and leave result on top of stack 

* 

ifidn <P1>,<SHORT> 

ESC XXX3.P2 

CHK_CGNC | Insert non-concurrent WAIT? 

else 

ifidn <P1>,<short> 

ESC XXX3,P2 

CHK^CONC ; Insert non-concurrent WAIT? 

else 

f 

; See if PI indicates a "LONG" real type. If s D , P2 is 
; source/destination address and XXX4 is LONG opcode. 

B Example : "FDIV LONG CBP1.ID_NUMB M - Divide top of stack 
! by G4 bit number found at SB: BP + ID_NUME 

in memory. Leave result on top of B0B7 stack 

1 

ifidn <P1> # <LOWG> 

ESC XXX4,P2 

CHK_CONC | Insert non-concurrent WAIT? 

el se 

ifidn <Pl>,<long> 

ESC XXX4pP2 

CHK_CONC ; Insert non-cancurrent WAIT? 

el se 


Lisfing 1 continued on page MO 
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Listing 1 continued: 


* 

I See if PI indicates "TEMP" real type* if so, P2 is 
; source/destination and XXX2 is TEMP opcode. 

? Example : "FLD temp INTERMEDIATE" - Load 30-bit temporary 
J real number from memory address INTERMEDIATE 

} onto top of 8087 stack 

ifidn <Fi> ( <TEMP> 

ESC XXX2,P2 

CHK_CONC ; Insert non-concurrent WAIT** 

el se 

ifidn <P1>, <temp> 

ESC XXX2*P2 

CHK_CONC i Insert non-concurrent WAIT? 

el se 

S 

; If none of above* assume operation is of type "ST til" 

; and take appropriate action 

; Example : "FFREE ST<2)" - Free register 2 in 0007 

5 

REE “ 1 

ESC_RE8 *XX2,REG 
endi f 
endi f 
endi f 
endi f 
end) f 
endi 4 

endi f 
endi f 
endi f 

end if 
endm 


? INT_SI2E - For all integer operations* determine proper 1 

} parameters to use in ESC sequence i 

f * 

INT_5T ZE macro Pi. P2, XXX_S, XXX_W, X X X_L 


* Do "WORD" integer operation. 

1 Example : "FIMUL WORD PULSE_CNTtSI]" - Multiply 16 bit integer 
; value found at (DS:5I + PULSE_CNT> by top of stack 

; and leave result on top of stack 

! 

ifidn vPl>.WDRD> 

ESC XXX_W.P2 
el se 

ifidn PI .<nord > 

ESC XXXW.P2 
else 
5 

; Do M SHORT" integer operation. 

! Example : "FISUB SHORT £3X3.ANGLE" - Subtract 32 bit integer at 
? (SP:BX + ANGLE) in main memory from top of stack and 

5 leave result on top of stack 

f 

ifidn <Pl>,<SHORT > 

ESC XXX_S, P2 
else 

ifidn <P1> t <short > 

ESC XXX_S P P2 
else 


; Do "LONG" integer operation. 

; Example : "FILD LONG PQS_LABEL W - Load 64-bit integer onto top 
; of stack from main memory at PD5_LABEL 

I 

ifidn <Pl> f <LONG> 

ESC XXX_L f P2 
el se 

ifidn <P1>,<1ong> 

ESC XXXJ_,P2 
else 

ERROR IN macro !!! 
endi f 
endi f 
endi f 

endi f 
end i f 
endi f 

CHK_CONC ? Insert non-concurrent WAIT? 

endm 



DEFINE ALL 8007 MNEMONICS HERE 
{In alphabetical order) 


S* 

; *#*»**»**■*«*** ********* ** ************■***♦**♦**♦*+****♦*####*♦###*•**** 


FADS 

macro 

! 


WAIT 

i 


ESC 0CH,CX 


endm 




Absolute value - No operands 
Synchronization cmd 


FADD macro Pi,P2 f Add real - //source/destination*source 

; //ST,ST(i > /ST li » . ST/short-real / long-real 

ifb <P1> ; If no parameters, classical stack - discard operands 

FADDP STti>,5T 

else 

WAIT i Synchronization cmd 
CHOOSE_4 PI,P2 p 20H I 00H*00Hp20H 

endi f 

endm 


FADDP 


endm 


macro P1,P2 
WAIT 

CHDQSE_4 P1,,30H 


Add real and pop - destination,source 
ST ( i ),ST 

Synchronization cmd 


FBLD macro PI 

WAIT 

ESC 3CH p Pl 

endm 

FBSTP macro PI 


WAIT 

ESC 3EH,Pi 

endm 


FCHS macro 
WAIT 

ESC 0CH.AX 


% Packed decimal (BCD) load - source 
\ packed-decimal 

t Synchronization cmd 


i Packed decimal (BCD) store and pop - destination 
S packed-decimal 

; Synchronization cmd 


% Change sign - No operands 
; Synchronization cmd 


Idling 1 continued on page 342 












CALL: (303) 279-2848 or (800) 525-7877 


THE COMPUTER LINE, INC 

GOLDEN, COLORADO 
Offer void outside the Milky Way 
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Listing 1 continued: 

Bndrti 

FCLEX macro 
WAIT 
FNCLEX 

endm 


; Clear exceptions - No operands 
5 Synchronization cad 


FCDN 


endm 

FCOMP 


gndm 


macro P1,P2 ; Compare real — //source 

« //ST(i ) /short-real/Iong-real 

WAIT ; Synchronization cmd 

C NOOSE, 4 P1 f P2 , L*2H, , 02H , 22H 


macro P1.P2 * Compare real and pop - //source 

; //ST(i)/short-real/Iong-real 

WAIT : Synchronization cmd 

CHOOSE_4 PI p P2 p 03H,,03H,23H 


FCOMPP macro 
WAIT 

ESC 33H,CX 

endm 


f Compare real and pop twice — No operands 
t Sync hr on i z at i on c md 


FDECSTP macro 
WAIT 

ESC 0EH.B1 

endm 


S Decrement stack pointer - No operands 
i Synchronization cmd 


FDISI macro 
WAIT 
FNDISI 

endm 


i Disable interrupts - No operands 
; Synchronization cmd 


FDIV macro P1,P2 ; Divide real * //source/destination,source 

! //ST <11,ST/short-real/1ong-real 

ifb <P1> J If no parameters, classical stack «- discard operands 

FDIVP ST11 > ,ST 

else 

WAIT T Synchronization cmd 
CH0DSE_4 P1,P2, 2AH, 0AH, 0 AH, 2AH 

endi f 

endm 


FDIVP 


endm 


macro Pi,P2 : Divide real and pop 
| ST(i),ST 

WAIT ; Synchronisation cmd 

CHOOSE_ 4 PI .,3AH 


dostination P source 


FDIVR macro P1,P2 ; Divide real reversed - //*ource/dest i nation ,source 

; //STpSTd > /ST (i) *ST/short-^real /1 ong-real 

ifb CP1> ■ If no parameters, classical stack - discard operands 

FDIVRP ST C1J * ST 

el se 

WAIT t Synchronization cmd 

CH00SE_4 PI t P2, 27 H, £7H P 07H, 27H 

endi f 

endm 

FDIVRP macro P1,P2 « Divide real reversed and pop - destination„source 

I ST t i ),ST 

WAIT * Bynchronization cmd 

CHOOSE_4 P1,,37H 

endm 


FENI macro 

WAIT 
FNENI 


; Enable interrupts - No operands 
; SynchronizatiDn cmd 


endm 


FFREE macro PI ; Free register - destination 

I ST(i ) 

WAIT % Synchronization cmd 

CHOOSE,4 PI,,20H 

endm 

FIADD macro P1.P2 i Integer add - source 

i word-integer/short-integer 

WAIT i Synchronization cmd 

INT_5IZE P1,P2.10H.30H 

endm 

FICDH macro F 1, P2 ? Integer compare - source 

; wor d-integer/short—integer 

WAIT ; Synchronization cmd 

INT,SIZE P1,P2,I2H,32H 

endm 

FICOMP macro P1,P2 i Integer compare and pop 

; word'-integer/short-integer 

WAIT I Synchronization cmd 

INT_SIZE Pi,P2,13H,33H 

endm 

FIDIV macro Pl p P2 i Integer divide - source 

i word-integer/short-integer 

WAIT » Synchronization cmd 

INT_SJZE PI,P2#1AH,3AH 

endm 

FIDWR macro P1,P2 ♦ Integer divide reversed - source 

; word-integer/short-integer 

WAIT ? Synchronization! cmd 

INT_SI7E Pi,P2,17H t 37H 

endm 


FILD macro P1,P2 i Integer load - source 

l word-integer/short-integer/long-integer 

WAIT ! Synchronization cmd 

INT_SI2E Pi,P2 b 18H, 38H, 3DH 

endm 


FlhUL macro P1,P2 J Integer multiply - source 

i word-integer/short-integer 

WAIT j Synchronization cmd 

INT_SIZE PI p P2,1IH t 3IH 

endm 


FINCSTP macro 
WAIT 

ESC 0EH, DI 

endm 


FINIT macro 
WAIT 

FNINIT 

en dm 


; Increment stack pointer - No operands 
i Synchronization cmd 


1 Initialize processor - Ha operands 
i Synchronization cmd 
* 


FIST 


endm 


macro Pi„P2 
WAIT 

INT_BIZE Pi t P2 p 1AH,3AH 


Integer store - destination 

ward-integer/short-1nteger 
Synchronization cmd 


FISTP macro P1,P2 ! Integer store and pop - destination 

; word—integer/short-integer/ l ong-integer 

; Synchronization cmd 


WAIT 


Listing 1 continued on page 34? 







ADVANCED 

WORKSTATION 

® 

PLANNING AND 
DEVELOPMENT 


REACH OUT AND TOUCH TOMORROW 


Bell Laboratories is moving in new directions to 
develop sophisticated UNIX T " applications for 
microcomputers. Here, at the home of UNIX, we 
are applying advanced technology to every facet 
of information systems. 

One of our newest developments is ARIEL, an 
interactive information retrieval system, the first to 
bring audio, text and video together in a centrally 
controlled network, ARIEL is inviting visitors at 
Disney's EPCOT Center to 'reach out and touch 
me' to see and hear about attractions in the park, 
make reservations for dinner and even speak to 
guides over a two-way video system. 

And ARIEL is just the beginning,.. 

The microcomputer is going everywhere and we 
are going everywhere with it. 

To assist us in developing unique applications for 
tomorrow s microcomputers, we need talented soft¬ 
ware and computer engineers who are in dose 
touch with one or more of the expertises displayed 
above and who have an MS or PhD de g ree or a 
BS de g ree with at least five or more years of hi ghly 
relevant experience . 

Successful candidates will have the opportunity to 
work creatively to; 


■ Develop voice and text applications for intelligent 
workstations in the UNIX environment 

* identify and develop management decision sup¬ 
port software for various vertical applications 

* Plan and develop videodisc-based information 
retrieval systems 

* Develop knowledge-based, expert systems using 
artificial intelligence techniques. 

At Bell Labs, you will have a wide spectrum of tech¬ 
nical resources readily available to you. Processor, 
software and communications capabilities will be at 
your finger tips. You will work with some of the best 
minds in your field in an atmosphere that fosters 
free exchange of ideas. 

Openings are located at our Laboratories in 
New Jersey. 

If you have the required credentials and are 
interested in joining us in shaping the future 
of microcomputers, please send your resume 
detailing education and experience to: 

Director. Technical Employment, 

Bell Laboratories, Dept. 303 45 31183, 

150 John F, Kennedy Parkway, 

Short Hills, New Jersey 07078. 

An equal opportunity employer. 


Bell Laboratories 


Develop software for UNIX-based 
microprocessors 

Develop software for advanced display systems 








Get 


I’m a pretty smart guy. 

I've been Office Manager for only 
six weeks and I’ve already scored an 
impressive coup: 

I talked the old man into investing in 
some office help that’s already paid for itself. 

And now we’re getting everything 
done by Friday! Every single day of the week. 

That may sound confusing but it really 
isn’t. Because Friday! is the revolutionary new 
electronic file handling system from Ashton¬ 
Tate, the people who invented dBASE II? M 

Friday! runs on your microcomputer 
and it’s made for people like you and me, people 
who know their jobs but who don’t know 
much about computers. 

I won't go into great technical detail 
about Friday! because there isn't any. I just 
follow the English-language instructions on the 
screen, push a few buttons and—Zap! — I get the 
job done. With incredible speed because we’ve 
turned our paper files into much more efficient 
"electronic files!’ 

So whatever I need to know, I can find 
it in seconds. 

Sales byproduct, salesman and territory 
since the first of the year. 

Time billing for work in progress 
last month. 

A quick report on our accounts payable. 

Or a custom report that the old man 
can take to a Board of Directors' meeting. 
(Friday! and I whipped one out last week and 


he said it was the best he’d seen since the 
company opened its doors.) 

Very simply—and with blazing speed — 
Friday! handles just about everything that 
needs handling around the office. 

It's terrific for inventory and invoices 
and paychecks and input screens and plain or 
fancy reports. It works with dBASE II and 
1-2-3 1 and Wordstar 2 files. 

And wait until you see the way it han¬ 
dles mailing lists and labels—it’s worth the 
$295 price for that alone! 
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ASHTON -WEB 


©Ash ton-Tate 1983. 

Friday! runs under CP/M : M80, CP/M-86, PC-DOS 4 and MS-DOS? 
Friday! and dBASE II are trademarks of Ashton-Tate. 

1-TM Lotus Corp. 2-TM Micropro. 3-TM Digital Research- 
4-TM IBM Corp. 5-TM Microsoft. 


Well, with Friday! on board, every¬ 
thing's running so smoothly these days, I now 
have time to contemplate my next move up the 
corporate ladder. 

If, that is. Dad has cleared off the next 
rung for me. 

For the name and location of the Friday! 
dealer nearest you, contact Ashton-Tate, 

10150 W. Jefferson BIvd„ Culver City, CA 90230. 
(213) 204-5570. 

Or better yet, just call today and start 
getting everything done by Friday! 

Circle 36 on Inquiry card. 


one by Friday!. 
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The Mimminl MPX-16 Microcomputer System 


As featured on the cover of “BYTE” magazine, November 1982. 

Also featured in Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 


These are all the tools you’ll need 
to build the worlds most powerful 
single board microcomputer . 

The Micromint MPX$t6. Put one together tonight. 


Once assembled, the most useful tool will be your own 
imagination. The possibilities are limitless. Micromint will 
help you tailor the MPX-16 system to your particular needs 
and budget. Purchase the MPX-16 as a bare pc board, as 
a semi-kit with all the 1C sockets. I/O connectors and 
discreet components wave soldered to the pc board, 
or as an assembled and tested unit. 

• Directly boots CP/M-86 or MS-DOS* 

• Runs all CP/M-86 or MS-DOS * applications 
programs. 

On board features. 

• IBM PC bus compatible with 9 expansion slots. 

• Intel 808816-bit microprocessor. 

• Optional Intel 8087 math coprocessor 

• 256K bytes on board memory. 

• Up to one megabyte of system memory. 

• Up to 64K bytes of system ROM/EPROM. 

• Two RS-232C serial I/O ports. 

• Three parallel I/O ports. 

■ Floppy disk controller for 51/4" or 8" single or 

double density disk drives. 

• Four independent DMA channels. 

• Sixteen levels of vectored interrupts. 

"Available Soon. 

Circle 483 on Inquiry card 

Alrcromlnt 

The System with the Winning Combination, 

IBM PC is a trademark of International Business Machines. Inc . CP/M-86 is a trademark of ffigiinf ftesearch. Inc. 


m 


To gel the MPX-16 up and running only requires one disk 
drive, power supply and serial terminal. 

■ MPX-16 single board computer assembled, tested 
and burned in with 64K bytes of RAM. CP/M-86 

or MS-DOS operating system * ..$1,895-00 

- MPX-16 with 256K bytes of RAM.$2,135.00 

■ MPX-16 Semi-Kit (wave soldered pc board) less IC's.$595,00 

Complete kit of IC's burned in and tested with 64K 
bytes of RAM $595.00 

With 256K bytes of RAM $800.00 

* MPX-16 Unpopulated (bare) pc board, silk screened 

and solder masked. $300.00 

* CPrM-86 Operating System on 51/4" or 8" diskette. $200.00 
- MPX-16 Switching Power Supply including 

power supply harness.$300.00 

- MPX-16 Technical Reference and User's Manual $50.00 
3 Call for current pricing on serial terminals, floppy disk 
ft- drives, metal enclosures, hard disk systems, etc. 


To Order; Call Toll Free 
1-800-645-3479 
in nx 1-516-374-67931 


MICROMIHT INC. 

561 Willow Avenue 
Cedarhurst. NY 11516 


MFX-f6 


MS-DOS is a trademark Microsoft Con 
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listing 1 continued: 


endm 


INT_SIZE PJ f P2 Sl lBH lt 3BH 1 3FH 


FISUB macro P1,P2 j Integer subtract - source 

i word-integer/short-integer 

WAIT } Synchronization cmd 

INT_SIZE PI, P2„ 1 4H, 34H 

endm 


FISUBR macro Pl f P2 ; Integer subtract reversed — source 

; word-integer/short-i integer 

W AIT i By nchroniz ation c md 

INFT_SIZE Pi R P2, 15H * 35H 

endm 

FLD macro P l r P2 f Load real — source 

; ST(i>/short-real/Iong-real/temp-real 

WAIT ; Synchronization qmd 

CH0CSE_4 P1,P2 p 0SH, 1 DH, 08H, 2BH ; 1DN INDICATES TEMPORARY REAL M 

endm 


FLDCW macro PI 

WAIT 

ESC 0DH,P1 

en dm 

FLDENV macro PI 

WAIT 

ESC 0CH,P1 

endm 

FLDLG2 macro 
WAIT 

ESC 0DH p SP 

endm 

FL0LN2 macro 
WATT 

ESC 0DH,BP 

endm 


; Load control word — source 
; 2—bytes 

i Synchronization cad 


i Load environment - source 
; 14-bytes 

; Synchronization tmd 


? Load 1og 2 (base 10 > - No operands 
5 Synchronisation cmd 


* Load log 2 (base e> — No operands 
i Synchronization cmd 


FLDL2E macro 
WAIT 

ESC 0DH,DX 

endm 

FLDL2T macro 
WAIT 

ESC 0DH,CX 

endm 

FLDPI macro 
WAIT 

ESC 0DK,BX 

endm 

FLDZ macro 

WAIT 

ESC 0DH.SI 

endm 

FLDi macro 

WAIT 

ESC 0DH,AX 


; Load log e (base 2> — No operands 
| Synchronization cmd 


5 Load leg 10 (base 2) - No operands 
« Synchronization cmd 


; Load pi — No operands 
i Synchronization cmd 


i Load +0-0 - No operands 
; Synchrom station tmd 


; Load +1.0 - No operands 
J Synchronization cmd 


endtn 


FMUL 


macro PI,P2 


endm 


ifb 

else 


; Multiply real - //mource/destination,source 
i //ST (i),ST/ST■ST(i)/short-rea1/1ong-reaI 

1 I-f no parameters, classical stack - discard operands 
FMULP STm.ST 


WAIT ; Synchronization cmd 
CHD0SE_4 PI,P2,21H,01H,0lH 1 2lH 

endi f 


FMEJLP macro P1,P2 ; 

WAIT i 

CHOOSER Pi ># 31H 

endm 

FNCLEX macro J 

ESC lCKpDX ; 

endm 


FNDISI 

macro 

1 


ESC 1CH,CX 

I 

endm 

fneni 

macro 

! 


ESC 1CH,AX 

> 

endm 

FNINIT 

macro 

1 


ESC 1CH*BX 

1 

endm 

FNDP 

macro 

r 


WAIT 

ESC 0AH,AX 

F 

endm 

FN5AVE 

macro PI 

$ 

1 


ESC 2EH,PJ 

5 

endm 

FNSTCW 

macro PI 

t 

f 


ESC 0FH,P1 

» 

endm 

FNSTENV 

macro Pi 

} 


ESC 0EM, P\ 

1 

t 

endm 

FN5T5W 

macro FI 

f 


ESC 2FN.P1 

I 

i 

endm 

FPATAN 

macro 

I 


WAIT 

ESC 0EH,BX 

V 

endm 

FPREM 

macro 

f 


WAIT 

ESC 0FH,AX 

; 


endm 


Multiply real and pop — destination,source 
ST(i),ST 

Synchronization cmd 


Clear exceptions - No wait FCLEX 


Disable interrupts - No wait FDISI 


Enable interrupts - No wait FENI 


Initialize processor - No wait FIN3T 


No operation «■ No operands 
Synchronization cmd 


Save state - destination (No wait FSAVE) 
94-bytes 


Store control word - destination (No wait FSTCW) 
2-bytes 


Store environment - destination (No wait FSTENV? 
14-bytes 


Store status word - destination (No wait FSTSW) 
2-bytes 


Partial arctangent - No operands 
Synchronization cmd 


Partial remainder - No operands 
Synchronization cmd 
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Itsfmg 1 continued: 


FPTAM macro 
wait 

ESC 0EH,DX 

endm 


I Partial tangent - No operands 
J Synchronization cmd 


FRNDUMT macro 
WAIT 

ESC 0FH.SP 

end™ 

FRSTQft macro PI 

WAIT 

ESC 2CH,P1 

endm 

FSAVE macro Pi 

WAII 

FNSAVE PI 

endm 


; Round to integer - No operands 
; Synchronization cmd 


Restore saved state 
94-bytes 

Synchronization cmd 


Save state - destination 
94-bytes 

S ynchr on nation c md 


FSCALE macro 
WAIT 

ESC 0FH,BP 

endm 


Scale - No operands 
Synchronization cmd 


FSE3RT macro 
WAIT 

ESC 0FN.DX 

endm 


S Square root - No operands 
5 Synchronization cmd 


F5T macro Pl p P2 : Store real - destination 

i STfi)/short-real/Iong-real 

WAIT ; Synchronization cmd 

CHOOSE,4 Pl.P2.2AH,.0AH.2AH 

en dm 


FSTCW macro Pi 


WAIT 

FMSTCW Pi 

endm 


i Store control word — destination 
; 2-bytes 

; Synchronization cmd 
I 


FSTEW macro Pi 
WAIT 

FNETENV PI 

endm 


; Store environment - destination 
; 14-bytes 

! Sync hr on i z at i oo c md 


FSTP 


endm 


macro P1,P2 ; Store real and pop - destination 

i ST (i } /shor t -r eaI /1ong-r ea1 / 1emp -r ea1 

WAIT * Synchronization cmd 

CH0DSE_4 Pl f P2,2BH.1FH,B&H,2BH J 1FH INDICATES TEMPORARY REAL 11 


FSTSW macro Pi 
WAIT 

FNSTSW Pi 

endm 


Store status word * destination 
2—bytes 

Synchronization cmd 


FSUB 


macro 
if b 


PI *P2 ; Subtract real - //source/destination,source 

; //ST, ST (i > /ST l i > , ST/short-real /1 ortg-real 

<P1> ; If no parameters, classical stack — discard operai 

FSUBP ST fl> p ST 


el se 


WAIT ; Synchronization cmd 
CRDDSE_4 P1,P2,24H f 0 4H.0 4H,24 H 

endi f 

endm 


FSUBP macro P1,P2 i Subtract real and pop - bestination.source 
i ST<i),ST 

WAIT ; Synchronization cmd 

CHOOSE_4 Pi r w 34H 

endm 


FSEJBR macro P1,P2 ; Subtract real reversed - //tource/desti nati on, soarc» 

i //ST,ST fil/ST(i > p ST/short-real/1ong-real 

ifb <P1> ; If no parameters, classical stack - discard operands 

FSUBRP STCll,ST 

el se 

WAIT ; Synchronization cmd 

CRDDSE_4 Pi,P2,25H,05H,05H,25H 

endif 

endm 


FSUBRP 


endm 


macro PI,P2 , 

I 

WAIT i 

CHOOSE 4 PI,,35H 


Subtract real reversed and pop - destination,source 
ST ti 1 , ST 

Synchronizati cm cmd 


FTST macro 
WAIT 

ESC flCH,5P 

er>dm 


B Test stack top against - No operands 

5 Syn c hr oniz a tion cmd 


FWAIT 

endm 


macro 

WAIT 


ECPU> Wait while B0B7 is busy - Ho operands 
NOTE : CPU instruction, not escape code 


FXAM macro 
WAIT 

ESC 0CH.BP 

endm 


; Exami re stack top — No operands 
S Synchronization cmd 


FXCH 


endm 


macro PI 1 

I 

WAIT ? 

CHOOSER Pl,pi39H 


Exchange registers - //destination 
//ST<i) 

Synchronization cmd 


EXTRACT macro 
WAIT 

ESC ffEHpSP 

endm 

FYL2X macro 
WAIT 

ESC 0EH.CX 

endm 

FYL2XP1 macro 
WAIT 

ESC 0FH,CX 

endm 

F2XM1 macro 
WAIT 

ESC 0EH.AX 

endm 

end i f 


; Extract exponent and significand - No operands 
; Synchronization cmd 


t Y * log X (base 2J ^ No operands 
, Synchronization cmd 


I Y * log (X+l> (base 2) — No operands 
S Synchronization cmd 


I (2^X - 1) - No operands 
; Synchronization cmd 


AUT0SYNC=1 


Initialize M0087 to automatic synchronization 








BACK-UP COPIES OF PROTECTED SOFTWARE 


QUICKLY, EASILY, WITH JUST A PUSH OF A I 

New software locking schemes have rendered even the latest generation of 
copy programs virtually unusable. Locksmith™, Nibbles Away™ and other 
"Nibble copiers" require complicated parameter settings, much patience and 
great effort to use. More often than not, the results are disappointing. WILD¬ 
CARD is different. Rather than copying disks track by track, WILDCARD 
ignores the disk and any copy protection encrypted on it. Instead, WILDCARD 

takes a snapshot of memory in your Apple® II. 

Now you can make back-up copies 
of protected software with 
the push of a button. 


Software is not copy protected. 
System requirements: Apple i! 
Plus with b4K and DOS 3.3 or 
Apple He. Franklin Ate also 
supported. 

± Wildcard does not operate with 
CP/M T or other microprocessor 
based software. 


Circle 155 on inquiry card. 


FEATURES 

□ Hardware copying device... 
push button operation. 

□ Copies 48K memory resident 
software, most 64K software. 

□ No programming experience or 
parameters necessary. 

□ Backs up DOS 3.2 and DOS 3.3 
disks. 

D Creates DOS 3.3 unprotected 
and autobooting disks. 

□ WILDCARD lives in any slot, 
Undetectable by software. 

□ Produces autobooting disk in 
2 minutes. 

□ Copies are DOS 3.3 compatible. 

□ Copies become accessible for 
alterations. 

□ Simple, easy-to-use software 

included._ 

WILDCARD Utility Disk 1 also in¬ 
cluded, featuring: 

□ Automatic program compres¬ 
sion and BRUN file maker. 

□ Multiple programs can be 
placed on the same disk, 

□ Recreates basic files to load and 
save. 

□ Files can be placed on a hard 
disk...and more. 


' ******* 


WILDCARD 


$139.95 


Order direct from East Side Soft¬ 
ware Co., 344 E. 63 St., Suite 14-A, 
New York City 10021, 212-355-2860. 
Please include $3.00 for shipping 
and handling. Orders outside 
continental U.S. please add $10.00 
for shipping and handling. Mail 
and phone orders may be charged 
to MasterCard and VISA. 

N.Y.State residents add sales tax. 
Dealer inquiries welcome. 


IMPORTANT NOTICE: The WILDCARD Is offered 
for the purpose of enabling you to make archival 
copies only. Under the Copyright Law you, as the 
owner of a copy of a computer program, are 
entitled to make a new copy for archival pur¬ 
poses only and the WILDCARD will enable you 
to do so. The WILDCARD is offered for no other 
purpose and you are not permitted to utilize it 
for any other use, other than that specified. 

Apple and the Apple logo are registered 
trademarksof Apple Computer, Inc.—CP/M— 
trademark of Digital Research, Inc. Locksmith— 
trademark of Omega Microwave, Inc, Nibbles 
Away—trademark of Computer: applications, 
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Turbo-Micro Series 8000 

MINI-POWER 




• Up to 30 in¬ 
dependent 
users. 

• Powerful Turbo- 
Dos™ operating 
system. Total 
CP/M com¬ 
patibility. 

• Modular $-100 
Bus structure. 
Easily upgrad¬ 
able. 

• Master/slave net¬ 
working. 8 or 16 
bit processors. 

Available for up to 
300 M Byte Hard Disk. 

Prices from $5,800. 

Dealer Inquiries invited. 

CPffa is d (ryOertiark of Digital Research, 

TURBO/DOS is a trademark urSeiHynur* 2000, (no. 


dvanced Computer Technology, 

(619) 571-2746 


Inc, 


RadioShackTRS-80's 

Full Line 



YOU CAN SAVE money when you buy Radio Shack TRS-80 Com¬ 
puters from P3H American Electronics* Pan American Elec¬ 
tronics went into business in 1976 and ted the way in bringing con¬ 
sumers original Radio Shack TRS-80 Computers at reduced prices. 
NO other company has done it longer 
NO other company has done it better and 
NO other company sells them for less 

Pan American 
Electronics 

TOLL FREE NUMBER 800/551-7466 

1117 Conway Avenue • Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 

tm — Trademark of Tandy corporation 


Teutf continued from page 332: 

freely intermix standard 8088 CPU and 8087 mnemonics 
in assembly-language programs and then let the macro 
assembler take care of correctly converting the 8087 in¬ 
structions into the proper escape codes* 

The support package, named M8087.MAC {referred to 
throughout this article as M8087), uses Intel's mnemonic 
names for the 8087 instruction set listed in table I. 
Because only 8087 instructions begin with the letter "F," it 
is easy to skim through an assembly-language listing and 
pick out the appropriate instructions. 

The software support package M8087 requires the use 
of MASM, part of the IBM Macro Assembler package, 
and at least 96K bytes of RAM (random-access 
read/write memory). This file of 83 macros presented in 
listing 1 allows full and easy access to the entire 8087 in¬ 
struction set at a level equivalent to assembly-language 
programming. 

M8087 is intended to be placed in a separate file (I 
named mine M8087.MAC and placed it on the disk that 
contains the macro assembler). The complete package 
can then be used simply by placing the statement "IN¬ 
CLUDE M8087.MAC r (or some variation such as "IN¬ 
CLUDE A:M8G87*MAC", etc.) in the assembly-language 
program somewhere near its start* This instruction causes 
the assembler to go to the appropriate disk drive, locate 
the file M8087.MAC, and read it into the program. 

Once M8087 resides on the MASM disk, the single IN¬ 
CLUDE statement provides access to these 8087 
mnemonics from any number of programs* Any valid 
8087 mnemonic instruction will automatically be expand¬ 
ed into the correct escape sequence at assembly time* 

If you look through listing 1, you will notice five long 

and involved macros at the start (ESC_REG, 

CHECK_ST, CHK_CONC, CHOOSE_4, and INT_ 

SIZE) followed by 77 short macros, one for each Intel 
8087 instruction mnemonic. The first five macros are all 
nested macros (defined and/or invoked within other 
macros) called by some of the 77 instruction macros* In 

fact, ESC_REG, CHECK^ST, and CHK^CONC are 

nested two levels down because they are invoked by the 
CHOOSE_4 and INT_SIZE nested macros* 

Let s first look at the 77 instruction macros. A careful 
analysis of the 8087 instruction set and its machine- 
language op codes leads to a division of the instructions 
into four types that I call "directly translated," "non- 
waiting," "integer operations," and "variety." 

Directly Translated Instructions 

These instructions have only one form of call and in¬ 
clude all instructions without operands or with only one 
type of operand. For example, the FINIT instruction has 
only a single form translatable into only one valid 
machine-language sequence, namely "DB E3" (hexa¬ 
decimal). (For a full list of all the 8087 op codes, see ap¬ 
pendix A of Intel's Numerics Supplement to the 8086 
Family User's Guide*) 

The macro for a directly translated instruction can im¬ 
mediately issue the appropriate ESC sequence for the 
macro invocation because the form is known in advance. 
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our bottom line 


on the up and up 


The future never comes with any 
guarantees. 

But there is a way to improve 
tomorrow's business performance 
today. 



It's a microcomputer program 
called the Bottom Line Strategist J M 

The future is now. 

With the Strategist and your 
microcomputer, you can explore 
alternative business decisions and 
get answers to the questions 
common to any business focused 
on growth: 

How much 
money are we 
risking? Will 
the business be 
profitable? 

When? Is that 
soon enough? 

Can we 
improve this 
by changing 
the price? 

What's the 
impact of our assump¬ 
tions on net worth, cash flow, 
market penetration and growth? 

The Strategist uses seven 
sophisticated econometric models 
originally developed for compa¬ 
nies on the Fortune 500 list. 

But it’s pre-programmed, so 
all you do is enter your current 
business assumptions, then sit 
back and watch the dynamics of 
your future unfold graphically. 


The Strategist plots (and tabu¬ 
lates) your marketing and sales 
projections; anticipated cash flows; 
break-even point; Net Present 
Value; and more—a total of U 
production, financial and market¬ 
ing forecasts. 

If any area looks interesting, 
the unique "zoom" takes you in 

for a closer look 
at the picture. 
And if you don't 
like what you 
see, do it all 
over again. 
Instantly, 
Without any 
programming. 

And do it as 
often as you need 
to get the results 
that you want. 

Tomorrow's answers today. 

The Strategist is a unique 
short-cut to experience, without 
the hard knocks. 

You can refine your pricing 
policies. Optimize your cash flows. 
And maximize your profits while 
minimizing your risks. 

In today's business climate, 
how much is that worth? The 
Bottom Line Strategist is $400. 


Our no risk offer. 

You can check out the 
Bottom Line Strategist with no 
financial risk. 

Drop by a dealer showroom 
and run through a hands-on 
demonstration. Then take home a 
package and use it for 30 days. 

It runs on 8-bit and 16-bit micro¬ 
computers (IBM PC, Apple II, 
CP/M, etc.) If you don’t like it, 
return it and you'll get your 
money back. 

For the name of your nearest 
dealer, contact AshtonTate at 
10150 V\fest Jefferson Boulevard, 
Culver City, CA 90230. 

Better yet, call (213) 204-5570 
today. Because if time is money, 
the Bottom Line The 

money'in 15 Bottom Line 

the bank. Strategist 


ASHTON -WEB 
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DataVu 


TM 


A Complete Information Management Facility 


Here’s What They’re Saying About Us 

“Thank you!! for DATAVU. After spending hundreds of dollars and hours on DBASE 11, Condor and 
other DBASE systems, with little or no results in applying them in my business I feel that DATAVU is a 
SUPER DBASE system that can be implemented by any small business." 

James E. Proctor 

President, Valcom, Inc., White River, VT 
“This relational data base system in perhaps the finest value in software today. You include an easy-to- 
use screen formatting utility and a powerful forms processor that truly make setting up a data base a task 
easy enough for any user." Scott M . Baker 

Assistant Manager, Heathkit, Jericho, NY 

,. how can it be good? Take it from a programmer, it beats those Data Base Manager Systems that are 
priced over $500 (no need to mention names)." 

Ernie Johnson 

Stanford Software System, Minitou Springs, CO 

After experimenting with and using 10 to 20 microprocessor based databases over the last few years, I 
have finally found the most powerful and cost-effective tool available to the micro-computer user. 

Tom Potter 

Roseville Computer Store Roseville, Michigan 



Automatic Screen Design (ASD): This 
feature permits you to specify the design 
of a form (which may be multi-page) that 
you wish to use for data entry and data 
viewing. You simply layout a screen mask 
and within seconds, without any 
programming, a data entry program can 
be generated. 



Automatic Menu Generation:This feature 
permits you to design your own menus in 
which each option in the menu may invoke 
an executable program ora batch file. You 
simply layout the menu pages, and within 
seconds, without any programming, your 
menu program can be generated. This 
allows you to construct user-friendly 
menu-driven packages. 



Relational Data Base Management: 

Having established data base(s) through 
use of the ASD feature, you may use the 
Relational Data Base Management feature 
to manipulate and retrieve these data. This 
feature supplies 12 commands and four 
utility programs to support activities like 
Select, Sort, Index, Join. Reformat, and so 
on. 


See DataVu ™ at your local 
software deafer. We also 
have a demonstration 
system up and running. You 
can dial in and try most o f the 
DataVu™ features. Call us for 
more information. 

Thinkers 
Soft, Inc. 

P.O. Box 221 
Garden City, NV 11530 

( 516 ) 294-8104 



Report Generation: Reports generated 
from your data base(s) that become 
routine and have enduring value may be 
specified by you in detailed format to the 
Report Generation feature. It is designed 
to retrieve information from the data base 
with simple statements and perform 
arithmetic operations 


All This. . . 

for only 

* 

complete 

Available for IBM PC, CP/M^-BO: Osborne, 
Northstar. Micro Decision, Kay pro, Superbrain, 
Heath 89/Z100, Televideo, NEC, Sanyo. Xerox, 
Apple II. and 8" SSSD disk. CP/M«>-86 available 
soon. 

CP/M is a registered TM of Digital Research. Inc 



* if you want to impress your boss* or 
your friends , we7/ gladly charge you 
$700. for this software package. 
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This instruction type accounts for half of the 8087 in¬ 
struction set or a total of 38 macros. 

Nonwaiting Instructions 

The nonwaiting instructions are a set of eight mnemon¬ 
ics that Intel defined to help prevent deadlocking the 8087 
under special conditions. Notice from listing 1 that, in 
most of the 77 instruction macros, the first line of the 
macro definition is a WAIT mnemonic. This is inter¬ 
preted by the assembler as the normal 8088 WAIT in¬ 
struction and is assembled as such. This causes the 8088 
CPU to wait on the 8087 to finish any current task before 
beginning the next operation, (When an 8087 and an 8088 
are correctly interconnected, the BUSY pin of the 8087 
NDP is tied to the WAIT pin of the 8088 CPU. The 8088 
WAIT instruction, when executed, waits for the signal on 
the TEST pin to go low. Because the 8087 holds the BUSY 
line high while it is executing an instruction, a WAIT in¬ 
struction executed immediately before an 8087 instruc¬ 
tion ensures that the program will not give the 8087 an in¬ 
struction before it is ready to execute it,) 

The WAITs are automatically inserted before all 
operations except the eight nonwaiting instructions 
FNCLEX, FNDISI, FNENI, FNINIT, FNSAVE, 
FNSTCW, FNSTENV, and FNSTSW, For each of these, 
Intel also specifies a waiting form (FCLFX, FDISI, FENI, 
FINIT, FSAVE, FSTCW, FSTENV, and FSTSW), An in- 
depth look at why these instructions are special is beyond 


the scope of this article and will not be necessary for most 
applications of the 8087 on the IBM PC. (For more infor¬ 
mation, see Intel's Numerics Supplement book mentioned 
earlier.) Suffice it to say that the nonwaiting instructions 
are handled in the same manner as the directly translated 
types without preceding the escape sequence with a 
WAIT command. 

Integer Operation Instructions 

These instructions deal with integer operations, which 
on the 8087 always use an integer operand from memory 
as a source. The three types of integer operands are word- 
integer (16 bits), short-integer (32 bits), and long-integer 
(64 bits). 

The integer operation instruction is implemented as a 

macro by use of the INT_SIZE nested macro. All macro 

invocations of an integer instruction must specify the 
type of operand followed by the memory address at 
which that integer operand is to be found. For example: 

FIADD WORD CURRENT_SPEED 

; where CURRENT_SPEED is a 

; label to a memory location 

or 

FIMUL. SHORT [BP].SEQUENCE 
; where register BP is index 
; offset by value in SEQUENCE 


FREE SHIPPI 


IBM® Personal Computer Products 

Davong 5 MB Hard Disk System - $1485.00 12 M8 - $1005.00 

IBM PC-2 Drive System $ CALL 


V 


r DUAL DRIVE SUBSYSTEM 

Quadrant - Guadboard with Parallel 

Pori, Serial Port, Clock/Calendar, Expandable to 256 K 


$725.00 


128K on brd. - $305.00 
25 6 K on brd. - $489.00 


128 K or brd. - $ 200.00 
$ CALL 


64 K on brd. - $340.00 
192K on brd. - $430.00 

Quadram Memory Expansion 

192 K Maximum 
64 K on brd. - $230.00 
192 K or brd.- $350.00 

AST A PERSIST MEMORY EXPANSION PRODUCTS 

Amdek Monitors 

Mod 300 Phosphor - $150.00 Composite Color 111 - $345.00 

IBM RGB Compatible Color II - $508.00 Color I - $300.00 

IBM/TRS 80 Disk Drlves/Cablnets 

TM 100 Single 40 Track Drive - $108.00 

TM 100-2 Double 40 Track Drive - $200.00 

TEAC 5'/t” SUM SINGH S DOUBLE DRIVE SUBSYSTEMS $ CALL 


Ap ple II® Computer Products 

SYS CO PH APPLE COMPATIBLE SYSTEM $625.00 

Apple Compatible Controller Card.$ 79.85 

Apple Compatible Disk Drive w/Cabinet & Cable. 249,90 

w/Controller. 315.00 

TEAC SLIM UNE 5VT DRIVE IM5.00 DUAL SUM UNE $525.00 

Printer/Graphics Interface. .... 99.95 

Davong 5 MB Hard Disk System - $1495.00 — 12 MB - $1905.00 
Apple Compatible Joysticks. 29.05 


Epson/Smith-Corona Printers 

MX80 $425.00 FX80 $550.00 MX100 $075.00 
TRS 80 / Parallel Printer Cable $20.00 
I8M Parallel Printer Cable $35.00 
STAR MICRQNICS GEMINI 10 $ CALL 
GEMINI 15 $ CALL 
Smith Corona TP-1 Letter Quality Daisy Wheel. $575.00 


< 



ELECTRO K (til 
INC. 


A- 


JHR 

TRS-90 MOO III Disk entrain Inti Disk Controller, Power- 
Supply Mounting Hardware Cables & Instruction Manuals $239.00 

POWER SUPPLIES Dual 8" Slim Line *16000 Dual 5V*" -$ 99.00 
AND CABINETS Single b'/*" -1 69.00 

3 DUAL DRIVE SUBSYSTEM FOR IBM ......$725.00 


VISA, MASTERCARD <$100 Min Add 2%j 
Or Certified Check 
90 Day Warranty (Parts & Labor) 

TRS SO is a Registered Trademark, Tandy Corp, 
Prices Subject to Change Without Notice A 


DATA—MAIL 

P.O. Box818. Reseda. CA91 335 
1-800-635-5555 


free shipping in CONTINENTAL U S. 


[ 213 ] 993-4804 

4 (IN CALtF.J 
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APPLE ■ ALTOS - ATARI ■ MAXELL * DY5AN * EPSOM - CCS * SHARP * CASIO - HP - VERBATIM ■ MEMORfX - 5OR0C - CORVU5 * ADDS 


/MICRO 


TO ORDER OR INFORMATION LINE 

(213) 704-6895 


1 SPECIAL OF THE MONTH US! 

DISK DRIVES FOR THE PC AND PC COMPATIBLES 

DOUBLE SIDED/DOUBLE DENSITY 320K 


MSL 

$525.00 


APPLE II 
PLUS 


PLUG-COMPATIBLE DRIVES 
RANA EUTE I 

W/CONTROLLER W/OUT CONTROLLER 
H5L OUR PRICE I MSL OUR PRICE 
545.00 449.00 


329.00 


MICR0-SCI A2 

W/C0hfTROLLER W/OUT CONTROaEP 

MSL OUR PRICE) msl OUR PUCE 
519 00 379 . 1)0 409.00 299.00 




E3 


EXPAND YOUR ISM PC MEMORY: 

MSL iXkS** 

FROM 64K TO 12SK 108.00 1500 

FROM 646 TO 192K 216.00 97.00 

FROM m TO 2566 321.00 J 14400 

TULL INSTRUCTIONS INCLUDED 

ICG 3550 

SPIHWRITEK LETTER QUALITY 
PRINTER FOR IBM PC 
Parallel, Bkfirertionil. 35 CPS 
ulTUEged initiutlMire. 

NOW COMPATIBLE WITH WORD STAR 

OUR 

MSL PRICE 
5495-00 $ 2059.00 1430.00 




PERSONAL 
I COMPUTER 

b INCLUDES: 

2 Drives DS/D0 
Color Graphic Board 
64 K Memory 

* MONITOR 
NOT FNCLUOED 

MSL OUR PRICE 
2995.00 $2499.00 496.00 

’Subject to availability 

MICRO PRO WORD STAR 

OUR fj/it 

MSL PRICE 
49500 309.00 126.00 


DAYDNG Ha Price 

OSt 501 Hitt Disk 5M 99500 CALL 
1QM 2495.00 CALL 

MICROSOFT 

64 h Rim Card wfemty 350.00 
\m Ram Catt wfpwily 525,00 Vi W 
256K Rim Card w/parity 875.00 

XEDEX BABY BLUE 

64 ft plus 600.00 41900 

cp m u 


E3 


THE IBM PCWITH 128K r 10 
MB WINCHESTER ON 
LINE, DOS 2.0. 

ASYNCHRONOUS INTERFACE 

OUR LOW PRICE $4595.00 

KAYPRO II 
PROFOUNDLY 
PORTABLE 

WITH 9' MONITOR. CPM. 
Perfect Write, Perfect Calc, 
Perfect Filer. Perfect Spelter 
BASIC 

MSL 

y 1795.00 

CALL FOR PRICE 



APPIE PEfTSOKAl J 
COMPUTER 1 

HsTKlWil . ' v',-.' 

HARDWARE 

Videx Combo Package 
Videx Videoterm Card 
Videx Keyboard Enhancer II 
MecFOSTufl Sufttard with CP/M 
Mitrijsflft Premium Pa* 
Microsoft 1614 Card 


MSL 

375.00 
34500 
149 0Q 
34 5 00 
695.00 
99 95 


PCPAppU Card i4 MHZ version | 445.00 
RCPApptt Card (6 MHZ version I 595.0O' 


Corpus Winchester 5MB 
Corpus Winches tor tOMB 
Conus Winchester 20MB 
Saiurn Sjslenw J2K 
Saturn Systems E4H 
Salum Systems IZSK 
HaysMicramodem II 
Hays Snurtmodem 
Kensi n jtofi System Saver 
M 8 Ft RF Modulator 
M 6 R Super Fan 
Gfsppter + 

Practical Peripherals 
Mil rub^tier II J6K 
Practical Peripherals 
Mid abutter II m 
Prometheus Versa Card 
SYADisk 2+2Comroiler DS6D 
SVAQisk 2+2 Controller DSHD 


Osil 

Prki 

259,00 

2».W 

115.0Q 

235.00 

7150 

339.00 

449.00 


2.495.00 

3,495.00 i-.349.QG 

4.49500 3,699.00 

249.90 

425.90 

599.00 .. . 

379.00 

279.00 22S.90 
90.00 

3900 22. OG 

50.90 

175.00 !».M 

259.00 m CD 


299.00 
199 00 
395 00 
595 0D 


219.00 

14900 

mm 

409.00 


5VA App-L-Ciche 256 6 Memory 1.200 00 


TG Joystick 
TO Select W Part 
Wesper Micro Wizard 80 
Wesper Micro BPG1&K 
Weeper Micro BP 0 32K 
Wesper Micro SOB I Git 
tf«per Micro SO 0 32* 

BMC L4U1 w,'RG8 Interlace 
ALS 2-Catt w.'CPMIpr Apple il 


5995 
5995 
249 00 
179.00 
21900 
24900 
279.00 
59500 
34900 


42.D0 

42.00 

179.00 

139.00 

119.00 

18900 

229.00 

11100 

w-wJ 


mu 

PERSONA gJi 
COMPUTER 

PERIPHERALS A SOFTWARE 

HARDWARE MSL 

QUADRAM Quadboartf. 4 ftnrchwi brd 
*tift64K 595 .DO 349 M 

with 256 K 995.00 549.00 

Quad Color II 
With &4QX24Q Resolution 575. W 4 

Quad Color III 
With 640x4170 Resolution 850.00 

Printer Card w/tadle IjHratleO 15900 i 09 M 

Printer Card w/ethle fserah 179.00 

Davung Hard Disks 


SOFTWARE Z 

CHOPLIFT6R by Bruderband 34.95 

Frouertiy Sierra On-Line 34.95 - vPO 

Canyon Climber by Datasoft 29.95 22. vt 

Wizardry by Sir Tech 49.95 37 5fl 

/□rli by tnlscDm 39.95 29.55 

Snooper TroopHt by Spinnaker 44 95 
Deadline by totoconi 49.95 37.50 

Apple Pane by Bttdeftiand 23 95 

Master Type by Lightning 39.95 

Typing Talar ll by Micr o soil 24 95 ]6.75 

Story Machine by Spinnaker 34.95 >95 

The Wo me Accountant 

by Continental 74.95 K.JQ 

PF S: File by Software Publtshmi 175.00 
Visi Calc try VisiCorp 250,00 

F^S: Report by Software Publishing 95.DQ 
Screenwriter II by Sierra On line 129-95 97 .50 


SOFTWARE 

Zonk I by inlocom 
Zort |l by tnlocom 
Zort III by InfdcOfb 
Snooper Troops I ] by Spinnaker 
Snaoper Trr^ps 12 by Spinnaker 
Deadline by I nioca m 
Flight Sim u laid by Microsoft 
Starcrosi by Intercom 
Story Machine by Spinnaker 
The Home Accountant 
by Continental 
VisiCatc by VisiCoep 
Wordstar by Mlcropro 
The Tax Manager by Mkttlab 
Visible by VisaCorp- 
Super caR by Sorcrm 
dBase II by Ashton Tale 
Personal Investor by PSL 


-5£1 

mi Ptici 

39.95 28.50 

39.95 ' 50 

39.95 28.50 

44.95 

44.95 33 Vi 

4995 37 W 

49.95 V 50 

39.95 2|J0 

MSS 7S.50 

I50-M 
250 OQ 
4L5M , 

25000 

300.00 

29500 ;25» 
700.00 

14500 it? mi 


NEW INVENTORY 
IN STOCK 

PRICES HAVE BEEN 
LOWERED 
PLEASE CALL FOR 
BEST PRICES 


(Fill ll ■ iqjitnad If, 

r 




at Oiptil Imjrdt. tnc. 


LOTUS 1-2-3 

k POWERFUL, FAST AMD 
HOST PMDUCTWE SOFTWABI 
FOR TOUR MONET: INTEGRATED 
SPREAD SHEET, DATA BASE AND 
GRAPHICS 


MSL 

455 00 


OUR 

PRICE 

moo 


100.00 


TERMINALS TELEtflDEO 


910 

169900 lSS«.0ti 

912C 

950.00 m L0 

97QC 

995 D0 r»W 

950C 

1.195 00 


OUR 

PRICE 


ONE YEAR WARRANTY 

$225.00 


THE APPLE COMPATIBLE^ 
ALTERNATIVE mih 

FRANKLIN 
BUSINESS 
SYSTEM 

Franklin Ace 1000 system • 64K * 
Disk Drive with controller card * 12" 
green phs. video monitor, 

$1395.00 

SAVE $1000 COMPARED TO APPLE SYSTEM 


OSBORNE 

PERSONAL COMPUTER 

DOUBLE 
DENSITY 

* INCLUDES 
SOFTWARE 

• CPM * MAIL MERGE 

• WORDSTAR * CB BASIC 

• SUPERCALC • M BASIC 

OUR PRICE 

CALL 


PRINTERS 


EPSON 

Epson MX 80 T Type HI* 
Epson FX8QF7T 
Epson MX-1OO Type ir 
*wfar*phc$ 

0KIDATA 

Okdati 8?A wnmetar 80 col 
Dkktata 53A WJlractor 13Z cdI 
Okidata 84P 132 cal. serai 
Dkdab S4S I32»l panIMI 

c.rron 

C. itoh F 10 40 cps gtaralleli 
C. Itoh F 10 *D cps iseralt 
C Itoh Pra writer graraltoll 
C Itoh Pro writer fsena lf 

SMITH CORONA 

TP 1 Letter Quality 
Iractun 

STAR MICRONIC 

RflpW 10 


'MODEMS 


Cat 
D-Cai 
Aato-Cat 
212 AutnDat 
Super Mike 
Apple Cat II 
212 Apple Cat 


Out 

«SL Price 

645.00 

699,00 CALL 

995.00 CALL 


549.00 409 00 

899.00 
1395GG 

1495.00 [177,00 

i?9S.O0 1277.00 
lg M 

749.00 565.00 

gHg 599.00 

150.00 jjg.DO 
49500 3K.K]^ 


MSI Mu 

189 00 145 00 

199M 

24900 

695.00 

14.95 

389.00 

725,00 SHOO 


HATS MICROCOMPUTER PRODUCTS 

Hays Suck Snurimodem 289 DO 

Smart Modem 3200 699 00 * 

MoombdemlOO 399.00 

ANCHOR AUTOMATION 
Signalman Modem MH I 9900 

Mark VII MAn*«tftpi|lt E 59.00 


79,00 
175 COj 


MONITORS | 

TAXAH 

12'Cm. Phs 18 MHZ 

12 r Amber 10 MHZ 
12 flGfl 

NEC 

IB IS' Greer 
1C 12“ Color 

USI 

PI-2 12“ Green 
Pl-3 E2’ Amber 

AMDEK 

30012* Green 

Color | 

Gator II RGB Highra 

E11CTR0H0NE 

ECM 3 302 1 13- m Him 

ECM-1302-713'RGB Hern 

Color Beard for Apple II 


Our 

List Price 

195.GO inoo 
229-00 
tkil CALL 


249Q0 
495 00 


749.00 

Z89.D0 


175.00 

345.00 


155,00 
185 DO 


195.00 1(500 
395.00 ' 

895 00 £1500 

595.00 735 0G 
895.00 1 

249.00 195.qq J , 


When ai LA pkise visit our showroom M S 1Q-I. 

v/e icseive rhe ngm iu umiocT 
errors. This ad sui . 


__jrtedes all pmfiuB ads 

Prices subject to change wlthaut nn)tlc#. 
■Galifanda residents add b"ft% sales lax. 


M | C nn MAIL ORDER 

20929 Wntult B»0, 

_BUSINESS WORLD St^Sf-SE^^ 91364 

oinaDE c. cl, TOLL FREE 1 «m, ffl«i m c« C»»1IR ““J 

Narrvi iPteas* pnnll__ 

Address __ 

City_Stale _._2ip. 


Qty Make 


Add 394 
Ta C O.D. S. 
Oder cannot be shipped unless attorn- 
panned by payment, including sh' mg, 
tiandiing and Lax where apptiL oie 
Minimum service charge 85.00 








TAX IF APPLICABLE' . 







SHIPPING 8 HAN DU NS** 







TOTAL ENCLOSED S 








c. 

Bj 

ertllteid Ch#ck or MO. C Allow 2 we^ks tie a ran te lor VfSA 

ink Wire Trinsler persanal chocli 


CREDIT CARD* 
Exp Date_ 


.Signature 


MAXELL * DYSAN - EPSON * CCS * SHARP * CASIO • HP ■ VERBATIM • MEMOREX * SOROC - CORVUS • PERSONAL SOFTWARE * CCS 
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Circle 378 on Inquiry card. 


The integer macros receive two parameters. Pi and P2, 
from the user's program. Pi specifies the type of operand 
('WORD" and "SHORT" from the examples above). P2 
contains the memory address and can be any valid ad¬ 
dressing scheme permitted by the assembler ("CUR- 
RENT_ SPEED" and "1 BP],SEQUENCE" from the ex¬ 

amples above). 

The integer macros then turn and call the INT_SIZE 

macro, passing to it the two parameters as well as up to 
three other parameters (XXX_S, XXX_W, and XXX_ 

L—see the definition of INT_SIZE in listing 1). These are 

individual values that form part of the escape sequence 
depending on whether the type parameter is WORD 
(XXX_W), SHORT (XXX_$), or LONG (XXX_L), 

The INT_SIZE macro uses the conditional assembly- 

language pseudo-ops to compare the type strings and de¬ 
termine which escape sequence to use. If the operand type 
is none of the valid or expected types, then an "ERROR in 
macro" message is inserted instead of an escape sequence, 
causing an assembly-language error to occur later. 

Variety Instructions 

The last type of instruction macro is variety and in¬ 
cludes the 19 remaining instructions. Basically, these in¬ 
structions are similar in that the source operand can be 
specified in a variety of ways, including the classical 
stack, register, and real-memory forms. 

The variety macro type uses the CHOOSE _4 nested 

macro to issue the proper escape sequence. The instruc¬ 
tion macro passes to CHOOSE_4 any parameters it 

received in its invocation (from the user program) as well 

as some instruction-specific parameters. CHOOSE_4 

then examines its parameters {as many as six) and deter¬ 
mines what the escape sequence should be. 

The classical stack and register variations of the variety 
type include four types of operands: none, "ST(i)" (for 
single-operand instructions), "ST,ST(i)", and "ST(i),ST", 
CHOOSE_4 receives the operands as dummy param¬ 

eters Pi and P2. In place of the i will be the user-specified 
register number (0 to 7) used to determine the escape se¬ 
quence. 

The variety instruction type includes all the real- 
number instructions (such as FADD, FSUB, FDIV, etc.). 
These real-number instructions can be of the classical 
stack or register type just mentioned or of the real- 
memory type. The real-memory operand type specifies 
that the source operand is found somewhere in the 8088 
memory space. The operands of this type can be of 
various lengths ("SHORT", "LONG", and "TEMP"), Ex¬ 
amples of the variety instructions are 

FLD ST{4) 

; Push stack once and move contents of reg 4 
; to top of stack 

FADD SHORT DISTANCE 

; Add "short" real-memory operand found 
; at memory address 'DISTANCE" to top 
; value on stack, leave result on TOS 

FDIVPSmST j ext con tinued on page 358 


=j S ecPi" PLUS 

•asms 


Buy Tarbell’s Z-80A S-100 CPU/IO board and 
Double Density Floppy Disk interface, and 
get free new Digital Research CP/M Plus. 

CP/M Plus features: □ high performance file 
system □ CP/M 2.2 compatible □ time and 
date stamps on files □ automatic disk login 
of removable media □ support for 1-to-16 
banks of RAM and 1-to-16 drives up to 512 
megabytes each □ easy to use system utili¬ 
ties with HELP facility □ banked or non- 
banked memory and □ high speed loading. 

Total price is $945. Ask nearest Tarbell dealer 
for demo. 

CURRENT EMPIRE OWNERS: Special low 
prices for upgrading your unit to CP/M Pius. 
Call for details. 



OUR ISOLATORS 
FOR YOUR 
PROTECTION 


Prevents: 

disk drive woes, printer interaction, 
memory loss and damage due to^^^ 
lightning or AC power line 
disturbance*. 



Commercial Grade Isolators 
IS(M 3 Isolated Sockets 
ISO-2 2 Isolated Socket Bank*, € Socket* 

Industrial Grade Isolators 

IS03 3 Double Isolated Sockets 

ISO-! 1 2 Double Isolated Banks, 6 Sockets 

laboratory Grade Isolators 
ISO-17 4 Quad Isolated Socket* 

ISO-18 2 Quad Isolated Bank*, 6 Sockets 

Circuit Breaker, any model (AdtbCB) 
BeniotoSwileh, any model (Add-RS) 



$76.95 

76.95 


115.95 

U5.95 


200.95 

169.95 

Add 10.00 
Add 18.00 


Electronic Specialists, Inc. 

171 South Main Street Box 386, Natick. Massachusetts 01760 

' 

ToU Free Order Desk 1-800-225-4876 
MasterCard. VISA, American Express 


Gircte 161 on inquiry card. 
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WordStar nine on tbe IBM PC.Apj)l^ OrniputerwUhCP. and .itl Ct 1 M*-l >ancd t’ttmput rrs. IHM. Apple and CP, Mart 1 registered trademarks ollBM Cxurp., 

Apple Cumpuirr Inc, and Difjiifit tti^rdi Inc. + respectively 


For the name of the dealer nearest you, phone (800) 227-2400, ext. 048; in California, [ 800) 772-2066, ext, 048. For more mfnrniati 
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WordStar is used by more people, 
more often, to do more things than any 
other word processing software. 


And you’ll find it’ll do more for you. 


The only surprise you’ll get 
with WordStar is how much you can 
do with it. 

Ask Arthur C. Clarke. He used 
WordStar to write his best selling 
novel, 2010: Odyssey Two. 

Ask Osborne-McGraw Hill. 
Where the editors use it to produce all 
the books. 

Or, for that matter, ask any of 
over 400,000 others who swear by 
WordStar’s reliability when it comes to 
making fast work of the written page. 

And no wonder. 

WordStar has more work¬ 
saving features to take the time and 
drudgery out of revising and retyping 
than any other word processing soft¬ 
ware. For instance, there are produc¬ 
tion typing features to let you move 
columns around and merge para¬ 
graphs from different 
documents at the touch 
of a key Along with print 
features like boldfacing 
and centering to make 
any late-night typist 
look like a pro. 


But that’s not to say you have to 
be a pro. WordStar starts off by sim¬ 
ply giving you a choice, and then 
guides you with menus every step of 
the way. Menus adjust to your pro¬ 
ficiency. And of course, what you see 
on the screen is whatyou get on paper. 

Then as your needs grow, 
WordStar can grow right along with 
you. With options like MailMergef 
SpellStar® and Starlndex™ to help you 
personalize form letters, correct spell¬ 
ing and create indexes. And with 
other MicroPro products like InfoStar™ 
and CalcStar™soyou can automati¬ 
cally insert business data and financial 
projections into WordStar documents. 

WordStar runs on almost every 
personal computer. Which means 
you don’t have to go out of your way to 
find the word processing software 
that can do more 
for you. 

Just take a walk 
over to your local com¬ 
puter store and ask 
for WordStar. You’ll 
be on the right path. 



MicroPro" 

Software means Business 


ite MicroPro, 33 San Pablo Avenue, San Raiael, CA 94903. [415) 499-1200. Circle 271 on Inquiry card. 
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Text continued from page 355: 

; Divide top of stack into reg 4 
; in 8087 reg set and leave result in 
; reg 4, pop top-of-stack after done 

The CHOOSE_4 macro uses two submacros: 

CHECK_ST and ESC_REG, CHECK_ST is called 

with a parameter that CHOOSE_4 thinks is in the range 

“ST{0)“ to “ST(7)“ (from ST(i))« If it is in this range, 

CHECK_ST returns a value “REG" equal to i, which is 

then used in the escape sequence. If the parameter string 
is not in this range, then REG is set equal to —1 and is 
returned. 

Once the CHOOSE_4 macro determines that the in¬ 

struction is using the “ST(i')“ form and determines i, it in¬ 
vokes ESC_REG to determine the final escape sequence 

for the instruction. If the instruction is a real-memory 
type, CHOOSE_4 itself issues the escape-sequence in¬ 

struction for the assembler. 

Each of the 77 instruction macros in listing 1 is fully 
commented to specify the legal operands and types for 
that instruction. When specifying an operand from 
memory for either the integer or real operations, the user 
program must specify the type of operand to be used. The 
instruction form should be < operation-name operand- 
type operand-address >, Valid types for integers are 
WORD, SHORT, and LONG. Valid types for reals in¬ 
clude SHORT, LONG, and TEMP. Only the FILD and 
FISTP (integer load, integer store and pop) instructions 


use long integers. Likewise, only the FLD and FSTP (real- 
number load, real-number store and pop) instructions use 
temporary reals. Here are two 8087 instructions that use 
operands from memory: 

FIADD WORD INI ADDR 

; adds WORD-integer (16 bits) found at 

; INT_ADDR to top value on 8057 stack. 

; Result is left on top of stack. 

FADD LONG [BX].TIME_VAL 

r 

; adds LONG-real (64 bits) found by indexing 
; off of 8088 CPU internal register BX plus 

; offset TIME_VAL to top value on 8087 stack 

* 

Because M8087 is designed to be as efficient as possi¬ 
ble, it does not contain much error-checking capability. 
Therefore, you may discover invalid operand types in 
8087 instructions that M8087 will happily translate into 
some incorrect escape sequence. The results of any such 
occurrence are undefined. 

For example, if you try to assemble the invalid com¬ 
mand “FADD TEMP VARIABLE (invalid because 
FADD can use only short and long real-memory 
variables, not temporary reals), M8087 will not spot this 
as an error. The valid operand types for all 8087 instruc- 


IBM PC-8087SUPPORTFROM MICROWARE 


87FORTRAN/RTOS “ is a full ansi- 

77 subset with 8087 extensions It generates 
in line 8087 code allowing use of all 8087 
data types, including 32, 64 and 80 bit reals 
and 64 bit integers The complete subset I/O 
is supported including Internal and External 
Fifes and List Directed I/O Exceptions allow 
the generation of recursive subroutines, 
interrupt handlers and can cause interrupts 
from FORTRAN. 87 FORT RAN/RTOS uses 
the Intel large memory model, allowing data/ 
code structures which utilize the full mega¬ 
byte, The compiler provides direct access to 
8088 ports and supports logical operations 
on 8 and 16 bit operands normally treated in 
assembly language. 87FORTRAN/RTOS is 
ideal for applications which are number in¬ 
tensive or control hardware. 95% of all ‘main 
frame ,h size programs compile and run with¬ 
out extensive editing. The price includes 
support for one year and RTOS..$1350 


87 PASCAL/RTOS™ is the most 

powerful compiler available to PC users at 
this time. It is an ISO-Standard Pascal, with 
8087-8088 exceptions. These make it possi¬ 
ble to use ail the 8087 data types directly, 
while generating modules In one of the three 
Intel Memory Models. Modules produced 
using different memory models can be inter¬ 
faced and linked This gives the user com¬ 
plete control of the memory model/speed 
trade off characteristic of iAPX cpu'a All 
exceptions to the ISO definition are clearly 
marked with a grey background In a manual 
which is a standard of the industry, and more 
readable than many tutorials. The compiler 
makes it possible to cause or handle Inter¬ 
rupts, It also reads ports and performs all the 
tasks necessary to control iAPX-86 hardware. 
Use of 87 PASCAL guarantees you upward 
compatibility with future Intel processors and 
languages. Includes RTOS —.$1350 


RTOS " — Real Time Operating System 

RTOS is a MicroWare configured version of iRMX-86, Intel's legendary real time operating 
system. This DOS is entirely re-entrant and provides many features found only on mainframes It 
includes the Intel Assembler, ASM-86, which supports the 8006, 8087, 8088 and 80186, All 
modules produced by the compilers or ASM-86 are combined, loaded and managed with the 
Utilities LINK-86, LOC-86 and UBr86. These products make it possible to load modules 
anywhere rn RAM, and resolve external references between runtime modules. Overlays with a 
single root job are supported by the linker. Binding of modules is accomplished at link or load 
time. RTOS/ASM-86/ LIN K-86/ L 0086/LIB-86. . $600 


Micro 

lAlare 


P.O. Box 79 
Kingston, MA 
02364 

(617) 746-7341 


You Can 
TalkloUs! 


MicroWare 8087Products 

87 MACRO™ " the key to writing 8087 
assembly language routines using the ISM 
assembler. It contains a complete library of 
standard 8087 routines...... . . . $150 

87 BASIC" - includes patches for 
SASCOM.COM, BASCOM.LIS and 
BASRUN.EXE and the MicroWare 8087 
runtime routines. $150 

87 PASCAL'787 FORTRAN™ - 

8087 libraries and IBM compiler patches, 
either for. $150 

BAS87+™ or PAS+87" - libraries 

of 8087 primitives which make it possible to 
write assemblyrtike routines in Basic or 
Pascal, either for... $50 

87FASTPAK" - includes your choice 
of one MicroWare runtime library, the 87/88 
Guide, an 8087, and installation instruc¬ 
tions.. $375 

8087 CHIP - plus chapter five of the 
GUIDE... $223 

87/88GUIDE -an excellent tutorial on 
writing 87/88 code and interfacing it with 

compilers-full of code that runs!.$30 

SuperSoft Fortran....340 

SuperSoft 87 drivers .. 50 

MATRIXPAK.150 

Microsoft Fortran 2.0 ..,, 340 

M icrosoft Pascal 2.0 . 340 

Microsoft Business Basic Compiler.495 

Microsoft C Compiler.450 

CI/C86... 345 

64K Ram sets.64 

STSC APL* PLUS/PC. S95 
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LSI 11/23 PLUS COMPUTERS 
WITH UP TO 4 MEGABYTES RAM MEMORY 



Cl- 103 DESKTOP COMPUTER — Complete computer system enclosed within a VTI03 video terminal with 

LSI 11/2 and 64KB Memory ., *...,......,. $3100, 

With LSI 11/23 and 256KB Memory ...... $4100. 

With LSI 11/23 PLUS and 1 Megabyte Memory .,...,. ....... $5395, 

Cl- 11/23 AC LSI 11/23 CPU with MMU, 256K byte RAM Memory. Power supply, 8x4 backplane, in a rack 

mountable chassis .............. ...... $2675. 

Same with LSI 11/23 PLUS and 1 Megabyte Memory.,.*.... $4395. 

Cl-11/03 LK LSI 11/2 CPU with 64K byte RAM Memory. Power supply, fixed and floating point instruction set 

(KEV11) and 8x4 backplane in a rack mountable chassis ........ $1845. 

CJ-520 10 Megabyte Winchester with 2 Megabyte 5ft* floppy RX02/RL02 or RX50/WD50 emulation_ $3995. 



256KB TO 1 MEGABYTE OF MEMORY ON A DUAL WIDTH CARD 

• On board parity generator with CSR 

■ Addressable as a contiguous block in 256KB increments 

* Battery back-up mode 

SINGLE QTY. PRICE: 256KB ...........,.., $ 595.00 




Cl-1240-WF 42 Megabyte Winchester disk system with controller C1-1220-TF Dual drive, double density, double sided, 2MB 

and 2MB floppy backup ..._ .,..$6995-00 capacity floppy plus DMA LSI 11 controller 

occupying 3ft* of vertical space ... $2695,000 


DON’T ASK WHY WE CHARGE SO LITTLE, ASK WHY THEY CHARGE SO MUCH. 



Chrislin Industries, Inc. 

31352 Via Colinas • Westlake Village, CA 91362 

Telephone: 213-991-2254 • TWX 910-494-1253 CHRISLIN WKVG 

LSI and DEC’S are trademarks of Digital Equipment Corporation 
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From Computer Ptus to YOU ,., 

after PLUS after 



M0CNIMQQ 

MO0*I 100 IK 1479 
Model 100 24K 4815 


QkUta'O B2A3399 
OMdotaSS 1410 


Smllti Co rona TF1 
Doll* Wheel $495 


Model iv ttrtC $049 
Mode! i V A4K 
2 Dlilfc&$232 C$1699 


Col&f Computer Duk Drive 
Drive Q $329 OrWe 1 $235 


BUY DIRECT 


Here are tvs l a few of our tine otters . . 
caH TOIL FREE tor full information. 


COMPUTERS 

Model 12 UK t drive 
Model 1244*2 Drive 

MuCel IV16* 

Model IV Ad* 
31>i)fc*R$2j2c 
Color Cormwler 1AK 
Color Comflidw 1 A* 
wevtenOvd basic 
$ Col Or COMCUlei JJ2K 
w'exlended boric 
Poikel Compiler 3 
Model 161 DR 128 * 
Model 16 SDR l2iK 
Model 1WW 
Model 100 24K 


r s Mode-in n q c. 
R3 PC 1200 


4199 

47W 

679 


Lytm Dlreor Cdonecs MfMill 
hoyei Smart Modem II 
Haysa Smart Modem 1200 
NoveriortSnumcdi 1200 
Novation j-C*r 
R.S. AcOoPit Cdgprer AC4 
R.S. Modem «D.C. 


Odiiv Wheel II 
QWP41Q 

Silver Reea EXP 550 D W 

Smirtv Corona TRi Dany W 

Epson 

CGPHS 

DMPlflO 

OMP.120 

DMP-2Q0 

QMP40O 

QMP.500 

DMP-2400 

'□kidona !2A 

Oridoia 63 a 

Okldoia W Parallel 

CeiaaioR? 

GAIdala 93 
Gemini IPX 



We nave the lowest possible 
Futiy Warrantee^ Prices AND 
a tuli complement of Radio Shack 
Software. 


Pncei *uD»ecHO onana* wilhouf rwviite 
Not rerponntjt* lor lypofliaphioal mori 
TRS SCn o lagridBied No^ernort s' rnwSvde*p 


DISK DRIVES 

199 R.S ktoUeiFV tsr-Dnve SiS 

505 randan dOTlOCh 289 

CdlQI Cdmcruler Dnv* 0 329 

1715 Goldr Computer Curve t 235 

1120 Primary Hard Dlu Mil 1099 

045 PnnrKWv Hard Dip. Mill 2 199 

m ETC. 



Dam CCH-tT recorder 52 

199 C C JoymckiCpoiii J2 

3fi I6KRAMCMP4 25 

41Q 04K RAM Cftipi 75 

599 8K Par PAP Mior010191 idO 


1 Dio Parallel Pnnier Ga&iw are 

1539 availaDHi tor mop coniDuleri 

1779 SOFTWARE 

399 &MSFifl Name StfHwOr* 

A&5 Sons lor I ipin-g 

799 P 5 Sdttwai e ic% all inr 

510 COM FtU flu DOS A9« 

659 tCmSr ££rh0u!*r iVdK 

119 Oirtetwdfi.os 


In Less Than 3 Minutes 

Your IBM Model 50, 60, 65, 75, or 85 
Electronic Typewriter 

can be an RS232C PRINTER or TERMINAL 



CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
to the typewriter. 

For additional information contact: 

CALIFORNIA MICRO COMPUTER 
17791 Jamestown Lane Huntington Beach, CA 
92647 (714) 847-4141 


dons are documented in the comments of each instruction 
macro shown in listing 1, They are also documented in 
Intel's Numerics Supplement guide. 

In order to get a feeling for how the 8087 code is put 
together, let's look at a simple example. Suppose we have 
three variables x t y, and z previously defined (where x, y, 
and z are actually memory addresses to numbers stored 
in memory). Let x be a short-real value, y a word-integer, 
and z a long-reaL Suppose that we wish to calculate the 
following: 



x = 

{x 1 + y 1 ) , , _- r 

x + y + Vf* S> 

One solution is 


FLD 

LONG z 

Load z into 8087 stack (TOS) 

FISUB 

WORD y 

Subtract integer y from z, leave 



TOS 

FSQRT 


Take square root of x^y 

FLD 

SHORT x 

Load short-real x 

FMUL 

ST,ST(0) 

Multiply by itself to get x-squared 

FILD 

WORDy 

Load word-integer y 

FMUL 

ST,ST(0) 

Get y-squared 

FADD 


Add x-squared to y-squared 

FLD 

SHORT x 

Load short-real x again 

F1ADD 

WORDy 

Add word-integer y to x 

FDIV 


Divide (x+y) into (x 2 + y 2 ) 

FADD 


Add result to 'Jiz—y) 

FST 

SHORT x 

Store result back as short-real x 


It is important to stress at this point that this series of 
instructions is now available at the assembly-language 
level because of the M8087 package. What has happened 
is that many high-level functions usually reserved for 
languages such as BASIC or Pascal are now available for 
easy use by the lowly assembly-language program, 

8087 Synchronization 

The final topic that we must look at relates to the 
CHK_CONC macro in listing 1, This macro lets the user 
turn concurrency checking off to allow highly parallel 
computations to be performed when desired or turn it on 
to safeguard the user from unsynchronized data 
references. 

Because the 8087 NDP is a separate processor, it and 
the 8088 CPU can run in a true parallel processing en¬ 
vironment. The user program can issue a task for the 
8087 to process and then proceed to do some other 
(unrelated) work until the 8087 is finished. But this very 
freedom results in some dangerous computational situa¬ 
tions. 

You must be very careful when allowing the 8087 and 
the CPU to run simultaneously not to allow the CPU 
code to interfere with the 8087 working on its task. The 
big problem comes when both the 8087 and the CPU wish 
to update the same variable. Access to that variable must 
be controlled so that one processor at a time has exclusive 
rights to it, and the desired sequence of accessing that 
variable is achieved. 

To aid the novice user of the 8087, I have included the 
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OF ALL THE THINGS 
YOU BUY, 

HOW MANY ARE 
GOOD ENOUGH TO BE 
WARRANTED 5 YEARS? 


Few disks stand the test of time. 
Because few are built to the 
precision standards or certified to 
the critical levels of Omni's 
complete line. 

Each Omni disk is rated for 1 2 
million passes without disk- 
related errors or significant wear. 
Each is certified error-free at a 
minimum of twice the error- 


threshold of your system. And 
built to exceed all industry 
specifications including those of 
ANSI, ECMA. ISO and virtually 
every drive manufacturer. So you 
can count on them for the long 
haul. We guarantee it. 

Call toll-free (800 343-7620) for 
your nearest dealer. In Mass., call 
617 799-0197, 

Omni Resources. 4 Oak Pond Ave. t 
Millbury, Mass, 01527 


Dealers. Software houses. 
Check our prices, services and 
specifications. We offer 
duplicating, formatting, private 
labeling, small minlntutns, fast 
delivery and copy protection 
schemes on disks for virtually 
any system. 







Interchanging Real-Value Formats 

Real numbers are generally stored in a three-field binary 
format similar to exponential or scientific notation. One field 
is a sign bit (signifying whether the number stored is positive 
or negative). The second field is the significant! field (also 
called the mantissa), which stores the numbers significant 
digits. The third field is the exponent field, which contains 
the value of the exponent of the real number. The sizes of the 
significand and exponent fields vary as the number of bits 
used to store the value in varies . 

Unfortunately, while the 8087 NDP hardware and the IBM 
PC software both use the same basic approach to storing real 
numbers as described above , they do not use identical for¬ 
mats. This means that a real number entered from IBM 
BASIC or Pascal cannot be directly moved into the 8087 and 
used for computational purposes . Numbers must he 
transformed from IBM to 8087 format and then , after all 
computations are finished, converted back: from 8087 to IBM 
format. 

The differences between the two formats are in the way 
that the three fields of the real number are stored and the 
treatment that the binary exponent receives. For a 32-bit 
short-real number (the size used by BASIC and Pascal), both 
8087 and IBM formats designate 1 bit for the sign. 8 bits for 
the exponent, and 23 bits for the significand. The IBM format 
places the 8-bit exponent in the first byte by itself. the sign bit 
in the first bit of the second byte, and the 23-bit significand in 
the remaining bits. This scheme makes manipulation of the 
exponent byte easy to do in software* 

The 8087 , concerned with maximizing the processing of 
these numbers in hardware, places the sign bit in the upper 
bit of the first byte t the exponent gets the remaining 7 bits in 
that byte and the upper bit in the second byte , with the 
significand getting the remaining 23 bits. 

/Editor's Notei Both real and integer numbers in Intel for¬ 
mat are read from the byte with the highest address to the 
byte with the lowest address. Thus, given a 32-bit real 
number in bytes n through it+3, the "first" byte talked about 
in these paragraphs is byte n + 3, the "second" byte is n + 2 r 
and so on, . . ,G, WJ 


Thus, to move a number from IBM format to 8087 format, 
we must save the sign bit of the number (from bit 7 of the sec¬ 
ond byte), shift the first byte right one bit with the lowest bit 
being placed into the upper bit of the second byte, and then 
placing the sign bit into bit 7 of the first byte. Converting 
from 8087 to IBM reverses the operation. 

Finally, converting between the IBM and 8087 formats re¬ 
quires changing the exponent field in a way called biasing. 
The two formats are slightly different in their requirements. 
The differences lie once again in the fact that the IBM-format 
real numbers are set up to allow easy use from software and 
8087-format numbers are optimized for hardware manipula¬ 
tion. 

The 8087 format biases the exponent by adding a bias 
value to the true exponent . The size of the bias exponent 
depends on the type of real number being used: a short-real 
number adds a bias value of 127 (decimal), a long-real 
number uses 1023, and a temporary-real number uses 16,383, 
The IBM format uses a different biasing scheme, the end 
result of which is that the IBM format exponent is 2 greater 
than the 8087 format. To convert from the IBM to the 8087 
format, subtract 2 from the exponent. Add 2 to the exponent 
to go from 8087 to IBM format. There is one exception to the 
conversion processes. The real number 0.0 is stored as all 
zeros in both formats. 

Listing 2 contains two assembly-language routines that 
convert short-real numbers from IBM to 8087 format 
(C IBM _ 8087) and vice versa fC_ 8087 _ IBM). These effi¬ 

cient conversion routines require less than 20 microseconds 
to convert a short-real number. Similar routines are easily 
implemented for long-real-number conversions (however, 
IBM's Pascal does not use double-precision real numbers). 
In any user-application program f it is the user's respon¬ 
sibility to keep track of the current format of any number. 
Usually, the numbers need be converted only when they are 
input from the user and then again when they are output to 
the user. Most intermediate steps can leave the numbers in 
8087 format * 


CHK CONC macro in M8087. Basically, this macro is 

called from CHOOSE_4 and INT_SIZE whenever any 

external variable reference is made by an 8087 operation. 
It includes a user-settable flag (named AUTOSYNC) that 

determines whether CHK_CONC will do anything or 

not. 

If the AUTOSYNC flag is set (he., has a nonzero 
value), then any call to CHK_CONC will result in a 
WAIT instruction being inserted immediately after the 
8087 instruction that accesses the external variable. This 
forces the 8088 to wait until the 8087 instruction is fin¬ 
ished, thus ensuring exclusive access to the variable by 
the 8087. The AUTOSYNC flag is set by default and must 
be explicitly cleared (simply by inserting the line "AUTO¬ 
SYNC = 0" anywhere in the assembly-language source 
code) to disable the forced concurrency. 

If the user knows that no problem will exist between 
the 8088 CPU and the 8087, then the AUTOSYNC flag 
should be cleared. This saves both memory space (a 
WAIT instruction takes up a byte) and execution tune 


and allows exploitation of the parallel processing 
capabilities of the 8088/8087 system. 

Performance of M8087 

So how well does M8087 work? Well, it works very 
well from every point of view except assembly time. 
After a little practice, the 8087 mnemonics become sec¬ 
ond nature (much as the standard 8088 assembly- 
language mnemonics). However, the lengthy macros that 
M8087 uses can significantly increase the time it takes to 
assemble an assembly-language file that uses 8087 
mnemonics. But let me reiterate that this is a one-time 
cost that occurs only when you create the executable 
object-code file (which runs extremely fast), 

I created several short utility programs needed to use 
the 8087 in the IBM PC, The first, explained in the text 
box "Interchanging Real-Value Formats'" and given in 
listing 2, converts real-value numbers between the slight¬ 
ly different formats used by IBM software and the 8087, 

continued on page 372 
Listing on page 366 
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Statpro 

statistics and graphics database workstation 
ever developed for the personal computer. 


Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph¬ 
ics database program specifically 
designed for thepersonal computing 
environment, STATPRO “ provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth vet simplicity of this pro¬ 
gram! STATPRO requires no pre¬ 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man¬ 
ipulation, statistics, and graphics 
power of STATPRO. 

STATPRO allows easy access to its 
extensive numerical data 
capabilities. 

The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enter and edit, 
manipulate, transform, and print 
out data. STATPRO's searching 
capabilities allow these functions to 
be performed on all your data or a 
user defined subset of your data. 


Statistics Modules Menu 

A) 

DESCRIPTION 

B) 

REGRESSION 

C) 

ANOVA 

D> 

TIME SERIES 

E) 

MULTI VAR 

(ESC)) 

Exit to Master Menu 

Choice 

L _ 

-)[ 3 

_ j 


Transformations and over 400 
conversions are available. You can 
place the results of these transfor¬ 
mations into the same field or any 
other field in STATPRO's database 



STATPRO offers a comprehensive 
collection of statistical procedures* 

The statistics component of 
STATPRO contains a multitude of 
procedures, grouped into the fol¬ 
lowing modules: 

Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 

Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 

Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal sample size 
and non-parametric ANOVA. 

Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomials and trig functions, 
additive and multiply forecasting. 

Multivariate: Principal components, 
factor, orthogonal factor, oblique 
factor, pair-weighted cluster, dis¬ 
criminant function, multiple con¬ 
tingency, and canonical correlation 
analysis. 

STATPRO provides graphic 
representation of your data in 
minutes. 

STATPRO graphicsplot all the 
results of your STATPRO statistical 
analyses including scatter, triangle 
regression, and box plots; pie- 


charts, histograms, and dendo- 
grams. Further, with STATPRO you 
can custom edit with any of four 
character sets from the keyboard. 
You can also edit using paddles, 
joystick or special graphics com¬ 
mands. Mix text with data fields. 
Place multiple plots on each screen. 
Define your axis limits. 

You can save your graphics on a 
disk for a multiple color “slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 

STATPRO documentation wraps 
up the package. 

Although STATPRO software is 
essentially self-documenting, com¬ 
plete print documentation is pro¬ 
vided. This includes a walk-through 
Introductory Tutorial, a Menu 
Chart, and a comprehensive 
User's Guide for each STATPRO 
component. 

STATPRO currently runs on all 
versions of the Apple* II personal 
computers. It will be available for the 
IBM* PC in September, 

To find out more about Stat pro: 

The Statistics and Graphics Da ta- 
base Workstation, contact your 
local dealer, or 

Call us toll-free at 

800-322-2208 

In Massachusetts call (617) 423-0420. 

You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 

R Wadsworth Electronic 
Publishing Company 

Statler Office Building 

20 Park Plaza, Boston, MA 02116 


STATPRO is a Lrademark of Wadsworth Electronic Publishing Company. Apple is a registered trademark of Apple Computer, Inc, IBM is a registered trademark 

oflnternational Business Machines, Corp. 
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Call “THE COMPUTER-LINE” in Colorado 


“Committed to bringing computers within the reach of all Americans”™ 

The Computer-Line believes that it is important to be competitive by offering low prices; however, we regard service as the most important aspect of a mail-order 
organization. All our lines are available so that you, the customer, are able to talk to fully qualified computer specialists trained to answer all your questions 
pertaining to our line of microcomputers. We are renowned for our excellent after-sales support and our promptness for delivery. Peace of mind and excellence in 
service is our pledge to all our customers. 


PRODUCTS FOR THE IBM® PERSONAL COMPUTER 


The Ultimate Peripheral for your IBM PC from MBI 

MONTE CARLO*" GT™ CARD 

Five Functions — Memory/Serial/Pa rallel/CloCk^Joystick 

- Up to 1 Megabyte Expandable Memory 

* One IBM Compatible Centronics Parallel Port 

- One IBM Compatible Asynchronous Communication Port 
■ Clock/Calendar (Battery-backed) with Alarm 

* Dual Port Joystick interface 

- Future Upgrade Options: Direct Connect Modem 


. SCALL 


k NEW from MBI: 

' Monte Carlo™ Quatro™ 

Same features as the GT, but without the joystick ports. 

.SCALL 

1 MAYNARD ELECTRONICS 


Floppy Disk Controller for IBM PC 

l With Parallel Port ........ 

L Wfth Serial Port . . 

... $219.00 
$249.00 

I-C — MAGIC 


l Prom Chip 

m Programmable Graphics Screen Dump 

^ Print Spooling up to 64K Terminal Emulation . 

SCALL 


QUADRAM CORPORATION 

Quadboard; The memory board for the iBM featuring: 

- Fully Expandable from 64K - 256K 

* Parallel Port 

* Asynchronous (RS232) Serial Port 

* Giock/Cafendar 

* RAM Disk Drive . 


. SCALL 


Mlcrofazer: 

* Buffering from SK - 64K (4 - 32 pages of text) 

► Printer & Computer Independent 

* Parallel/Parallet; Parallel/Serial; Serial/Serial available 

* Compute while you print! . 


SCALL 


TANDON DRIVE SPECIAL 


Double Sided/Double Density; 
320K Bytes of Storage 
TM-100-2 


ONLY $245.00 


SEIMANS DISK DRIVE 


Double Sided/Double Density; 
320K Bytes of Storage 


ONLY $245.00 


SHUGART HALF 
HEIGHT DRIVE 

Shugart Quality now available for your IBM 

ONLY $245.00 


ACCESSORIES 


T & G Products: 

Trak Balt .. 

Joysticks .. 

MBI: 

Monte Carlo Joysticks 
Joystick Adapter . 

Gibson: 

Light Pen .......... 


$ 45.00 
$ 45.00 


$ 39.00 
$ 14.95 


$259.00 


SOFTWARE 


Ashton-Tate: 


Sorcim Software: 


D. Base II .... _ 

$475,00 

Supercaic .... 

$199.00 

Continental; 


Superwriter .. 

$299.00 

Home Accountant Plus , 

Infocom; 

£ 99.0D 

Spellguard . 

Lifetree Systems: 

.. . $149.00 

2ork ..... 

. .SCALL 

Volkswriter . 

. $149.00 

Starcross. . . 

SCALL 

Visicorp: 


MicroPro: 


256K Visicaic . 

.... SI05.00 

Wordstar .. 

$329.00 

Visidex . ,, . 

.. $165,00 

Mai l merge .,. 

. $159.00 

Peachtree: 

Peachpak . 

.SCALL 


PERIPHERALS FOR ALL COMPUTERS 


D.C, Hayes: MODEMS 


Micromodem II (Apple) .. 

.. $259-001 

Smartmodem 300 Baud. 

. .., $209.00 

Smarlmodem 1200 Baud . 

. . $525,001 

Smartcom II .. 

$ 85.00] 

Novation: 


J-Cat RS232 Direct Connect . 

_ $119.ool 

Smart Cat 1200 Baud . 

£455,001 

Applecat 11 (Apple) . . 

_ £289.00] 

*‘U.S. Robotics; 


2 year warranty 


30O Baud . 

. ... $179.001 

1200 Baud . 

.... $479.00 

Passport .. 

. $call| 


PRINTERS 

G.ltoh Printers: 

Pro writer I Parallel ... 

Pro writer I Serial . 

Prowriter II Parallel . 

Pro writer I] Serial . 


S 379.00 
$ 499.00 
$ 649.00 
$ 699.0G 


Ok Idata: 

Microtine 92: 160 CPS bidirectional with 

correspondence, 80 column . 

Microline 93: 160 CPS bidirectional with 
correspondence, 132 column .... 
Pacemark 2350: 350 CPS bidirectional^ 
printing. 136 column. 

Parallel .* * 

Serial . 

Pacemark 2410: 

Parallel .... *.. 

Serial 


40 CPS 
5529.00 
40 CPS 
$399.00 

color 


$2099.00 
$2199.00 


$2399,00 

$2499.00 


Call for prices on all Okidata Printers! 


IDS Prism; 

132 Color . 

Smith Corona: 

TP-1 Parallel or Serial . 

Star Mi cronies: 

New Gemini 10X, improved throughout 1 
120 CPS, Parallel 

NEW! Juki: 

LQ. 1B CPS, Parallel .. . 


$1495.00 


$ 549.00 


SCALL 


$CALL 



iter 


MONITORS 

Amdek: 

Color! .. 

Color II .. ... 

3000 Green . 

300A Amber _ 

BMC: 

Lo Res Green . 

Hi Res Green . . . 

NEC: 

1201 Green . 

1212 Color Composite 
1203 RGB Hi-Res Color . 

Zenith: 

ZVM-121 17MHZ . 

Taxan; 

Amber , . 

Princeton Graphics: 

Outstanding color for IBM 


S299.0O 

5499,99 

$145.00 

$159,00 


$ 89.00 
SI 49,00 


$159.00 

$299.00 

$599.00 


$109.00 

$145,00 

SCALL 


DISKETTES 


“Kangaroo: 

The disks with the ■jump 1 on the competition. 
Outstanding value with library case and a ten 
warranty, 

S X A" SS/DD (Boxes of 10) . 

SW D3/DD (Boxes of 10) 

*NEWT The L 6-pak r : 

5W SS/DD (Boxes of 6} ... 

5 V* rt DS. DD (Boxes of 6) . 

‘Bysan—outstandingly low priced 

5W SS/DD (Boxes of IQ) .. 

5%" D5 DD (Boxes Of 10) .. 

Verbatim: 

5%" SS/DD (Boxes of 10) . 

5W DS DD (Boxes of ID) .. 

Elephant Diskettes: 

5VI* SS DD (Boxes of 10) 

5W DS/DD (Boxes Of 10) 


year 


521.951 

530.951 


$14.95 

$19.95 


S31.95I 

$39,951 


$23,951 

$43,95 


$22.95| 

$29.95 
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PRODUCTS FOR THE APPLE® COMPUTER ) 


MSI APPLETIME CARD 

Works with DB Master and Visidex Mountain Computer mode, 

Basic and pascal operation complete with datebook software . $ 79,00 

MB1 ViP CARD 

Dual Port ParalJe I/Serial Graphics Card . $119,00 

Use ASGM Express The Professional 4.0 to simultaneously transfer data 
from modem to printer using the VIP Card. 

ASCII Express (The Professional) . . . $ 99.00 


WORD PROCESSING SPECIALS 

Online: 

Screenwriter . . . . . . . .* - * * * $CALL 

The Professional .. SCALL 

Silicon Valley: 

Format \\ . . .;. .,,... $CALL 


APPLE SOFTWARE 

Continental: 


The Home Accountant 

. . . S 54.00 

Silicon Valley Systems: 


Word Handier .... 

.. . $119.00 

List Handler . 

... $ 65.00 

Stoneware: 


DB Master . 

. . . $159.00 

DB Utility 1, 2. 3 . 

ea. 5 69.00 

VisiCDrp: 


VisicaJc 3,3 , .. 

.. $185.00 

Vrsiflles . 

. . . $185.00 

Visidex . . . 

$185.00 

Visitrend/Plot . 

.. . $229.00 


Ram Cards: 

Microsoft 16K . . 

CP/M for Apple: 

Microsoft Z0O Card . 

Advanced Logic . 

Kensington System Saver . 
T & G: 

Joysticks ..*. 

Select-A-Port . 

Game Paddles . 

Kraft: 

Joysticks . 

Game Paddles . 

BO Column Cards: 

Videx with Softswitch 


$ 79.00 

$269.00 
SCALL 
$ 69.00 


$ 44.00 
$ 44.00 
$ 29.00 


$ 49.00 
S 33.00 


£279.00 


V 

* 


\ 


DRIVES FOR YOUR APPLE 

Microsct: 

A-40: High reliability With 40 data storage tracks , .. SCALL 

A-70: Offers exactly twice the storage capacity of the Apple Disk II , . SCALL 
Fourth Dimension: 

With Controller Card .. SCALL 

Without Controller Card . SCALL 


Rana: 

Elite |; 40 track .... SCALL 

Elite II: 80 track ... SCALL 

Elite ill: 160 track . .... SCALL 


\ 




For 24-hour/7 Days a Week Ordering & Product Information, 

|Call “COMPU-LINE™” our Computer Modem Line 

1 -303-279-4218 


lull duplex, 300 baud) 


Product Information & Order Lines: 

(303) 279-2848 or (800) 525-7877 

Customer Service & Order Inquiry Line: (303) 278-B321 
ORDER DEPARTMENT: 1019 6th St. ■ Golden, CO 80401 


Apple He® 


Provides these standard 
| features: 

Typewriter-style, full ASCII 
keyboard, upper and lower 
case, and auto-repeat feature. 
6502A microprocessor (8-bit 
CPU) 

64K byles RAM memory 
16K bytes ROM, which includes 
built-in Apple-soft BASIC lan¬ 
guage 

Color graphics and sound 
capabilities 

Seven I/O expansion slots 
Back panel designed for quick 
connect'disconnect. using D- 
styie connectors 

. SCALL 


*i‘. 


I IBM " 
Personal 
Computer 


| Features: 

64K Memory 
2 Tandon TM-1 DO-2, 

320K Byte Drives 
1 floppy disk controller 
1 color graphics card 
I Slim Line drives and hard disk 
I drives configurations are availa¬ 
ble upon request. 


Call for pricing 
| on all IBM® Systems. 


Commodore 64: 'The personal computer with professional power’ 

Features: 

* 64 K RAM memory 

* Typewriter style keyboard with 6 function keys 

* Advanced color graphics 

* Professional sound and music 
■ Two game ports 

.....,... SCALL 


NEW 

Columbia Portable Computer 

The very personal computer" 

Featuring: 

Fulfy IBM PC compatible 

* 128KRAM 

* 2, 5W half height drives 

* 9" green or amber screen 

* Thousands of dollars worth of free software 

..... SCALL 

NEC APC 

NEC's finest 

business computer , 

only available at HrcjjlHjg Jy 
our retail stores. 

NOW CARRYING: 

Panasonic JR-200: 

ALL THIS BUILT IN: 

* Co!or/Sound'Graphics 

- 32K 

* Auto repeat keys* Fundi on keys. Separate cursor contol pad 

* Basic in ROM 

- Much, much more 

The Personal computer, extranrteiy versatile ... $299.00 


Computer-Line is NOW OPEN 

7 Days a Week! 

Product Information & Order Lines 

Mon.-Fri. 7 a.m. to 8 p.m. 

Sat.-Sun. 8 a.m, to 6 p.m. 

(Mountain Standard Time) 


Columbia 
Data Products 
Personal Computer 


, nr~ 



*pii 


Featuring 


ring: 

IBM PC Compatibility 

■ 16-bit 8088 Processor 

* 8 Expansion Slots 

- Two RS232 Serial Ports 

- Centronics Printer Port 

■ Double Density Floppy Disk 
Controller 

* 128K RAM Standard Memory 

CALL FOR PRICING AND 
INFORMATION ON THE 
EXTENSIVE SOFTWARE 
STANDARD WITH THE 
COMPUTER! 


Franklin Ace 1000 

Offers: 

" 64 K Memory 

* 40 column upper/lower case 
display 

- Apple lie compatibility 

* more space between 

expansion slots and internal fan 
aid cooling . $GALL 

Call for prices on 
Franklin Ace 12001 




s 



Write or Call for Our Comprehensive Catalog. 

Call “THE COMPUTER-LINE” 

Product Information & Order Lines: (303) 279-2848 or (800) 525-7877 


Circle 103 on Inquiry card. 


Customer Service & Order Inquiry Line: (303) 278-8321 
ORDER DEPARTMENT: COMPUTER-LINE, Inc. * 1019 8th Street ■ Golden, CO 80401 
COMPUTER-LINE of Denver * 1136 So. Colorado Blvd ■ Denver, CO 80222 


Look for our 
Computer-Line" Stores 
opening throughout the U.S, 
Write for our Franchise Packaged 


I TERMS All pf«ee renew a Z.9% cash discount. All goods acknowledged faulty cm receipt by the customer will ba repaired or replaced ai out dfr cn mnn Cusiomers must call to an RMA numbw belore reluming any goods. This laoilrtales * 
I our quick attendance to faulty goods Wg reserve I he nghl lo repair or return Co Che manufacturer for repair all goods becoming faulty within the specified warranty penOd Any goods (hardware Or software) relumed to restocking are subject 
I lo a 15% restocking lee at our discretion The charge lor cancellation of orders ® 20% at our discretion No returns on software. We accept no responsibility to any false claims made by manufacturers Prices quoted tor slock on hand and 
I subioel to change wiihoui noli ett. Specialists m APO and mtemacionai delivered Please add 5% (minimum 15 00) to shipping APO add lo an prices 2% for shipping (minimum $3,001 Please alto* id working days plus marl lime (if an order 
I Is mailed In Idr receipt pi all UPS delivered goods 


* 


all brands are registered trademarks L 
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£ Listing 2: Two subroutines to convert floating-point numbers between IBM and 8087 in- 
ternal formats. 
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Listing 3: Four 8087 status-word utility programs. 
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EMD IF 
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CODE SE6WEHT 


I FumcriflH imi ; 1KFE0E*; 
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3 Status Hill be stored in this location 
; Need to get address to stack 
; Hill use 0P k iddrtGfi for store 
■ Get status of top of stack in teiory 

i Restore 0P address 
( Hove? status into register AI 
1 LOAD CONDITIQM CODES INTO CPU FLAQS 
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: im IF A > 0 


3 Upper byte of return value is zero 
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; FUNCTION EMfW : lHTESERt 


This function executes i FiAN 5007 instruction uhicb allQHs 
itier to deter it ne nfiether the value on the top of the 8087 
stick is positivt or negative and either NAN IHot-A-Hutterf. 
vnnoriai, dennm] + nortfi] or zero. 


Inputs : 
Outputs : 


Returns value # * IS as function 

0 : * (fbnoroal 

1 : * NAN 

2 I - UnnoruJ 
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5 : * Inf mi tv 
a : - HnnsJ 

7 : - Infinity 
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9 ; Eipty 
10 : - lero 

n : Eipty 
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13 ! Ef.pt v 

(4 : - Denoful 
lb : Eipty 
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PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 


Integral Data Systems introduces the 
only low-cost dot matrix printer on the 
market that features Maisey™ printing. 
Maisey printing is a technique lhat 
allows you to produce correspondence- 
quality text approaching that of more 
expensive daisy-wheel printers, but at 
much faster speeds. 

How fast? With Microprism Printer’s™ 
dual speed capability, you can output 
at 75cps in correspondence-quality 
and UOcps in high-speed data mode. 
And it also features sharp, high-density 
graphics in an 84 x 84 dpi format. 

YouTl get cleaner, crisper output 
than you ever thought possible in a 
single pass. 

Other standard features of the 
Microprism include proportional 


spacing, text justification and, of course, 
software compatibility with our more 
expensive Prism Printer™ line. 

The Microprism Printer is the 
perfect system mate that can handle 
all of your printing requirements... 
it’s the best of both worlds. So if 
you’ve been waiting for the price of 
daisy-wheel printers to come down, 
or the quality of dot matrix to go up, 
now is the time to check out the 
exciting new Microprism Printer from 
Integral Data Systems. 

Stop in at your local dealer today 
and ask for a demonstration. If you 
need the name of the dealer nearest 
you, call us toll-free at (800)258-1386. 
Or write Integral Data Systems, 
Milford, NH 03055. 


MICROPRISIVT ^Integral Data Systems, Inc 


Microprism Printer, 
are register* 
Milford, IVH. 


Prism Printer and Maisey 

Integral Data Systems, 


Circle 206 on inquiry card. 
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Closed, it’s a 
handsome armoire 


Quality pine furniture for over 35 years 
Dept. BY38, North Conway, N*H* 03860 

[~~| Please send the Exeter Computer Work Center. 
Enclosed is 6499.95 plus 350.00 shipping. 
(Requires minor assembly] 

|—| Please send the easy-to-bulld unfinished Exeter kit. 
Enclosed is 3349,95 plus 335.00 shipping. 

H Please send free additional Information. 


Name (please printj 


Address 


State 


New! A solid wood 
Work Center as efficient 


as your computer 


"he Exeter, the complete computer work center and also a tall, handsome 
abinet which conceals work duller’ Finished cablncl is antique (dark) 
Inc. 62 "h x 32 "w x 25^4"d. Also available unfinished in kit form. 

■ Fits most computers — * Pull-out shelves for computer 

IBM, Apple, TRS 80. etc keyboard and printer 

* Paper tray below pdnler * Adjustable/removable shelf for CRT 

Call toll-free: 1-800-258-4720 

In New Hampshire: 1-800-552-0320 

Visa, MasterCard. American Express 


IkYieldHoui 
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Mi? CODE ENiiS 































YOUR QUARTERLY TAXES ARE DUE ON FRIDAY, 
BUT YOU'RE STILL DOING LAST WEEK'S PAYROLL 


Today, even the greatest entrepreneur can feet 
that he works for everybody but himself —the IRS, 
the landlord, the banker, even the janitor. 

WITH THE BOSS, YOU'RE THE BOSS AGAIN. 

Business and computer experts agree the key 
to solving your business problems is the choice of 
software. Hardware equipment selection is second. 

To be competitive today means handling large 
amounts of information quickly. To be on top 
tomorrow means managing much, much more. 

The Boss Business Software Products are com¬ 
prehensive business software programs which get 
you information you need, as you need it, when you 
need it and the way you need it, You know your 
financial picture at every moment. You don't have to 
wait to close out the books at the end of every month. 

The Boss takes care of all your business needs, 
your financial accounting, payroll, inventory and 
time billing. 


WITH THE BOSS, YOU'RE THE BOSS AGAIN. 

The Boss Business Software Products are com¬ 
patible with most hardware systems. Call Balcones 
Computer Corporation to learn more about making 
yourself the B 05 S again. Circle 42 on Inquiry card, 

I DYES, Send me more information on The Boss. 

I NAME.__________ 


COMPANY 



ADDRESS 



CITY 

STATE 

_ ZIP 

PHONE 


TYPE OF BUSINESS_ 

For more information calf toll free: 1-80G-531-5483. 

In Texas call toll free; 1-800-252-81 84. 

—fefagyagr i 

Balcones Computer Corporation 
5910 Courtyard Drive 

d Austin, Texas 78731 I 


THE BOSS BUSINESS SOFTWARE PRODUCTS 



















ABEST-SELLING PROGRAM 


WHERE IS IT ? 

Wherever it is, we want it. Maybe, just maybe, we're 
searching for your program, but we’ll never find it 
unless you call us. 

It has to be good, though. Because we’re the 
Software Guild", an organization devoted to finding 
the very best microcomputer programs for packaging 
and distribution under the Softsmith" label. Hundreds 
of titles have already been licensed to the Softsmith 
library. But they're only the beginning. Our goal is to 
have the best program in major categories on every 
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popular machine. Of course, we can’t do it without you. 

If you’re a program author or publisher, The 
Software Guild offers some distinct professional and 
monetary advantages. 

First, you devote your time to what you do best: 
programming. You can leave the manufacturing, 
packaging, documentation, distribution and customer 
service to us. 

Second, our revolutionary retail merchandising 
system will put your program before the public through 
the normal computer and software stores, plus record 
outlets, department stores, book shops, and more 
places where software has never before been available. 







Third, is royalties. Wider distribution means more 
substantial royalties. And, your Software Guild 
royalties start to accrue when the dealer makes his pur¬ 
chase in quantity, so you aren’t left waiting while 
money trickles in. 

Fourth is flexibility. We do not insist on the 
exclusive rights to your program, You can deal with 
other publishers and distributors, or market your pro¬ 
gram yourself, while it is in Softsmith distribution. 

We know you’re out there, working and dream¬ 
ing, and we want to help make your dream come true. 
Our full staff of professional evaluators are waiting to 
review your best-seller. 

Circle 362 on Inquiry card. 


(415)487-5200 
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So call us, wherever you are. 

Contact Regina Roberts at (415) 487-5200. 
Or writes 

The Software Guild 
2935 Whipple Rd. 

Union City, CA 94587 


The Software Guild 









8087 Status-Word Utilities 

The 8087 comparison operations look at the top stack ele¬ 
ment within the 8087 and compare it with some other 
operand or test it (Le., implicitly compare the top-of-stack 
with 0,0), The 8087 has an internal status word that can be 
accessed (via the FSTSW "store status word " instruction) by 
the 8088 CPU to determine the results of the comparison 
operations. The 8087 status word reflects the overall condi¬ 
tion of the chip. 

It should be made clear at flu's point that the 8087 NDP and 

8088 CPU do not share registers . You cannot move the con¬ 
tents of an 8088 register directly to the 8087 stack or vice ver¬ 
sa. To move a value from an internal 8088 register (perhaps 
containing a 16-bit word-integer) r you must move that value 
into some temporary location in memory and then load if in¬ 
to the 8087. To examine the internal status of the 8087 , you 
must store the status word into memory using the FSTSW 
operation, then move it into the 8088 CPU internal registers 
for testing , 

The main use of the status word is for conditional branch¬ 
ing (i.e>> to test a register or registers and branch to a certain 
code depending on the value of the register or the com¬ 
parison of two registers). Table 2 shows the different inter¬ 


pretations of the 8087 condition-code bits of the status word 
for the three comparison instructions ; NAN means "not a 
(valid) number ." Condition-code bits CO through C3 are bits 
8, 9 , 10, and 14 of the status word. 

Listing 3 contains four subroutines that provide access to 
the 8087 status word and return to the user some indication 
of the internal state of the 8087. These routines are a great 
help in debugging programs during software development 
because they provide a "peek" into the 8087 . 

The first of the four routines , CHK87, is designed to be ex¬ 
ecuted immediately after an 8087 test or comparison opera¬ 
tion is executed (see FTST and the FCOM variations of in¬ 
structions in table 1), This routine will return an indication of 
whether the comparison/test returned "equal to/' "greater 
than," "less than," or "no order," The condition-code bits CO 
and C3 from the 8087 status word are used as defined in 
tables 2a and 2b to determine these results. 

The EXAM87 routine executes the B0S7FXAM instruction, 
which examines the top stack element. The 4 condition-code 
bits (CO to C3) in the status word are set according to the 
rules set out in table 2c, EXAM87 returns the value (0 to 15) 
under this interpretation of the condition codes. 


(2a) 



(2c) 

Condition Code 



C3 

CO 

Result 

C3 

C2 

Cl 

CO 

Interpretation 

(Bit 14) 

(Bit 8) 


(Bit 14) 

(Bit 10) 

(Bit 0) 

(Bit 3) 


0 

0 

ST is positive and nonzero 

0 

0 

0 

0 

+ Unnormal 

0 

1 

ST is negative and nonzero 

0 

0 

0 

1 

+ NAN 

1 

0 

ST is zero (+ or -) 

0 

0 

t 

0 

— Un normal 

1 

1 

ST is not comparable (i.e, f it is a NAN or 

0 

0 

1 

1 

— NAN 



projective ») 

0 

1 

0 

0 

+ Normal 

(2b) 



0 

1 

0 

1 

+ oo 



0 

1 

1 

0 

— Normal 

C3 

CO 

Order 

0 

1 

1 

1 

— Oo 

(Bit 14) 

(Bit 8) 


1 

0 

0 

0 

+ 0 




1 

0 

0 

1 

Empty 

0 

0 

ST > source 

1 

0 

1 

0 

-0 

0 

1 

ST< source 

1 

0 

1 

1 

Empty 

1 

0 

ST — source 

1 

1 

0 

0 

+ De normal 

1 

1 

ST?source 

1 

1 

0 

1 

Empty 




1 

1 

1 

0 

- De normal 




1 

1 

1 

1 

Empty 

Table 2: The 8087 condition codes and their interpretations . Each bit is 

described in terms of its position within the 8087 

status word. 








Text continued from page 362: 

The rest, explained in the text box "8087 Status-Word 
Utilities" and given in listing 3, give four needed utility 
routines that let the 8088 CPU interact with the 8087 
status register. 

Some things can be done to M8087 to speed up its use. 
First, avoid entering all the comments found in listing 1 
into the M8087.MAC file. This saves both disk space and 
a great deal of assembly time (comment lines slow down 
the assembler), I have included fairly detailed comments 
in listing 1 for the reader's sake. The version I actually use 
has had all the comments removed for maximum perfor¬ 
mance. 

Another way to speed up M8087 is to remove the 


lowercase support features included in the CHECK_ST, 

CHOOSE_.4, and INT_.SIZE macros. For every 

operand memory type and "ST" use, these macros check 
for lowercase and uppercase versions of the same string. 
This is a nice feature, but it does cost in assembly time. 

Implementing the above suggestions cuts the disk file 
size of M80S7 from around 20K bytes to 6K bytes. The 
speedup of the reduced file is dependent on the percent¬ 
age of instructions in the program that are 8087 opera¬ 
tions, but the above modifications can cut assembly time 
by as much as half. 

The IBM Macro Assembler recognizes the "real" con¬ 
stant type* It lets you include a value in decimal scientific 
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TALMISlfif eWorld 


Sell Your 

Software 

TO MAJOR PUBLISHERS! 


Would you like the opportunity to discuss your 
software or software development skills with major 
publishers looking for product and development 
assistance, venture capitalists looking for investment 
opportunities and agents looking for software developers? 
At The Great American Software Contest you can do all 
that and compete for prizes worth up to $10,000 at 
the same time! 

In addition, you’ll spend the day before the exhibit 
in seminars with software market analysts from TALMIS— 
the same people consulted by IBM, Atari and other major 
companies for information and advice They’ll tell you 
what it will take to sell software yourself; how you might 
work with an agent; what publishers and venture capitalists 
are looking for ; what to watch out for when negotiating 
contracts, how the software market is changing and more 
important selling tips. 


We've tried to make this conference as inexpensive 
for you as possible. You won’t need any fancy booth or 
signs. Curtained booths are available for those with 
top-secret programs. Just bring yourself, your micro¬ 
computer and your unpublished software, The cost 
for you to compete for prizes up to $10,000, learn the 
ropes of software selling and discuss your products or 
talents with publishers, agents and venture capitalists is 
$195 plus $15 for electricity (that's less than it costs us.) 
Special hotel rates are available. 

Space is limited so call today to enter The 
TALMIS/InfoWorld Great American Software Contest 
And get busy on that software—the publishers are 
waiting for you! For more details contact Master 
Plans Conference Management, 111 E. Chestnut St., 
Suite 24F, Chicago, IL 60611: (312) 944-1711. 




Nov. 1 - 2 

Boston Park Plaza 
Boston, MA 



One $10,000 Grand Prize 
Five $3000 First Prizes in category 
Five $500 Second Prizes in category 
Ten $250 Third Prizes in category 


+$30,000 IN PRIZES 

TA. U.C 

Affiliates of International Data Corporation 


Circle 377 an Inquiry card. 
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More on the 8087 

For more information on fh* 8087 and how if works , see 
the text boxes in this article, the article *The Intel 8087 
Numerics Processor Extension " (April 1983 BYTE, page 
154—in particular, see the text box on 8087 binary arithmetic 
on pages 174 and 175), and Intel Corporations Numerics 
Supplement to the 8086 Family User's Guide. For more infor¬ 
mation, contact the source below ., 

M8087 on Disk 

A disk containing both commented and uncommented 
versions of the M8087 macro file is available on a standard 
IBM single-density format Sl^-inch floppy disk. For more m- 
formation , contact 

Field Computer Products 
909 North San Antonio Rd * 

Los Altos, CA 94022 
(415) 949-3457 


notation such as "27.24E — 2" in your program. It 
assembles this into a 32-bit IBM-format binary real 
number. This is a handy feature and, when used with the 
conversion routines from listing 1, can be used in 
8087-based computations. 

The main task remaining for an assembly-language 
programmer wishing to use the 8087 is to write a couple 
of routines that will convert real numbers into their 


ASCII (American National Standard Code for Informa¬ 
tion Interchange) equivalents (and vice versa). This will 
let you enter and display real variables from an assembly- 
language program. An Intel application note (#AP~113, 
"'Getting Started With the Numeric Data Processor") has 
assembly-language routines to do these and other tasks. 

Final Notes 

The bottom line to M8087 is "Is it worth the cost in 
assembly time?" For myself the answer is a hearty yes. If 
using it increased the running time of a program, my 
answer would be different. But a slowdown in assembly 
time is a small price to pay for not having to hand- 
assemble each 8087 instruction into its escape sequence. 

We have seen what the Intel 8087 NDP is, what it can 
do, how it fits into the IBM Personal Computer, and how 
we can provide software support for the assembly- 
language programmer using the 8087 in the IBM PC, 
Next month, we will see how to provide higher-level sup¬ 
port so that Pascal users can access the 8087. ■ 
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THE BUSINESS MANAGER 

A complete software solution 


.-.! j 

packaged on hard disk for the IBM* * PC 


GENERAL LEDGER 



ACCOUNTS RECEIVABLE 




BILLING 


INVENTORY 


ACCOUNTS PAYABLE 


PAYROLL 


WORD PROCESSOR - WORDSTAR™ 


SPELLING CHECKER -SPELLSTAR’ 



FILE MANAGEMENT - MAILMERGE™ 


ELECTRONIC SPREADSHEET-REPORTMANAGER™ 

Application generator plus 3-dimensional spreadsheet w/graphics 


RELATIONAL DATABASE MANAGEMENT SYSTEM 

MicroRIM™ (True mainframe capabilities) 


THE BUSINESS MANAGER 

1420 E. Edinger Ave., Suite 115, Santa Ana, CA 92705 

(714)836-3560 


TM 


°. f ‘5 M C r ^° rd5,ar - Spellstar and Mailme^eare Reg. tidemarks bt MicroPro International. 
U ^g, trademark of Oatamens^oo Corp. Prices and specifications subject to change whjriGut notice. 
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* All software instalfed on hard disk, initialized and ready 
to run. 

* Fully menu driven operating environment, 

* General Ledger comes with a chart of accounts and i$ 
fully interactive with Accounts Receivable, Billing, 
inventory. Accounts Payable and Payroll, 

* Data may be directly transferred between MicroRIM, 
Report Manager and Wordstar. 

* Unlimited free phone consultation to dealers. 

* 90 days free phone consultation to end users* 

* f year warranty on all hardware. 


ATTENTION DEALERS: 
Call today to find out more 
about our dealer program 
















































DESK-TOP 
COMPUTING AT A 
PORTABLE PRICE. 


























































What price portability? If you're looking for value 
in a computer, you’ve probably been thinking portable. 
Think again. How many portables have you seen 
in the airport? On the elevator? How about waiting 
for a bus? Maybe portability isn't the issue at all 
Maybe what you're really looking for is a good, 
inexpensive answer to your computing problems. 
Without the limitations of a portable computer. 

A simple solution. The Morrow Micro Decision™ 

A complete, desk-top business computer system with 
all the hardware and software of the most popular 
portable: Including a full size easy-to-read 12 n display 


screen that portables will never be able to match. 

And the price? As little as $1590. Complete. 

Expand your options. The Micro Decision is more 
than just one product; it’s a product line. With complete 
systems, including software, from $1590 to $2490. 
And Morrow letter quality printers starting at $595. 
Whether you need more hardware, more software, 
or more system, Morrow gives you more. For less. 

Computing without compromise. If you're a busi¬ 
ness person looking for a real computer, call us at 
(800) 521-3493. We'll show you desk-top computing 
at a price you can handle. 


EVERY MICRO DECISION COMES WITH: 

Hardware! Z80CFU, a parallel and 2 serial ports, 64K RAM, full size smart terminal with detachable keyboard, multiple disk formats, menu-driven 
front end for CP/M, 

Software: CP/M 2.2 Operating System, WordStar word processing w r ith spelling checker, LogiCalc spreadsheet, MBASIC SO. BAZIC, Pilot 
programming languages. 

Model MDi Model MD2 Model MB3 

One SSSD disk drive (200 Kbytes) Two SSSD disk drives (400 Kbytes total) Two DSDD disk drives (768 Kbytes total) 

$1590 + + 

Personal PEARL DBMS Personal PEARL DBMS 

$1990 QUEST Bookkeeper* 

$2490 

*3750 license fee required 


MORROW 

The Independent Business Computer 

600 McCormick Street T San Leandro, CA 95477 
(800) 521-3493 (415) 430-1970 In California 
Circle 278 on Inquiry card. 


Micro Decision is a trademark of Morrow 
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Programming Quickies 


Cross-Reference Utility for 
IBM PC BASIC Programs 

by James A. Foils 


After struggling to debug a BASIC program, I finally 
discovered that my problem was a misspelled variable 
name in one line. To BASIC, CLRCSR and CLRSCR are 
as different as black and white. To me, after staring at 
a monitor screen for over three hours, the difference 
wasn't so obvious. A cross-reference listing that organizes 
all labels (variable names) with their corresponding loca¬ 
tions (line numbers) would provide a handy clue to spell¬ 
ing errors. 

In the cross-reference listing, the misspelled variable 
becomes obvious because in most cases the correct name 
corresponds to several line numbers while the mis¬ 
spelled version has only a single reference. Although it 
is possible to define a variable and never use it again, 
the chances of that are slight enough to make this pro¬ 
cedure a useful way to discover spelling errors. 

The cross-reference listing also lets you change variable 
names systematically, check for conflicting or matching 
variable names before you merge two programs, and 
locate all the program lines that call a certain subroutine. 
With all of these applications, a cross-reference listing 
becomes a valuable tool for program development, de¬ 
bugging, and documentation. 

The Program 

To produce a cross-reference listing for BASIC pro¬ 
grams running on the IBM Personal Computer, I wrote 
a program {see listing 1) that scans a BASIC program file 
and builds a list of variable names and the locations 
where they occur. The program then sorts that list and 
writes it to a file. Listing 2 shows a sample run, which 
is a cross-reference listing for the program itself. 
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The program expects a standard BASIC program file, 
that is, one saved without the special A (ASCII— 
American National Standard Code for Information In¬ 
terchange) or P (protect) options. The standard save pro¬ 
cedure stores the program in a tokenized format in which 
all reserved BASIC words are represented by tokens, I- 
or 2-byte codes. For instance, the RANDOMIZE state¬ 
ment is represented by a single ASCII value of 185. This 
tokenized format saves space because multiple-charac¬ 
ter reserved words are represented by only one or two 
characters. 

AH tokenized characters have a value of 128 or greater, 
outside the range of ASCII values legal in variable 
names. Only capital letters, numerals, and the period 
are legal in variable names, and these have values be¬ 
tween 46 and 90. (Variables can be entered in lowercase, 
but BASIC converts them to capitals.) The restrictions 
on legal variable names simplify the work of the cross- 
reference program because it can usually just skip tokens 
in its search for valid variable names. Two exceptions are 
the tokens for a remark (ASCII 143) or data statement 
(ASCII 132). In both these cases the program skips to 
the end of the line so as not to confuse words in remarks, 
or literals in data statements, with valid variable names. 

All numbers used in a program—constants, initial 
values, line-number references, and so on—are also en¬ 
coded. For instance, an ASCII 28 code indicates that an 
integer value follows in the next 2 bytes in the file. An 
ASCII 29 indicates a single-precision number in the next 
4 bytes. Other prefixes indicate various types of double¬ 
precision numbers, octal numbers, or hexadecimal 
numbers. 

Text continued on page 384 







The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys .Very difficult. 

Before Avocet introduced its family of 
cross-assemblers, developing micro-pro¬ 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 

But with Avocet’s cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put us in a league with Bach? You decide 

Development Tools That Work 

Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX or the hun¬ 
dreds of other organizations that use them. 
Every time you see a new microprocessor- 
based product, there's a good chance it 
was developed with Avocet cross- 
assemblers. 

Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M* 
and process assembly language for the 
most popular microprocessor families. 


XASMOS .... 6805 X 
XASM09 .... 6809 X 

XASM18 . 1802 X 

XASM4S .... 8048/8041 \ 

XASM51 . . . 8051 $200 

XASM65 .... 6502 each 

XASM68 ... 6800/01 / 

XASMF8 ... F8/3870 / 

XA5MZ8 28 X 

XASM400 ... C QP400X 

XASM75 .... NEC 7500 $500 

(Coming soon: XA5M68K .... 68000) 


Turn Your Computer Into A 
Complete Development System 

Of course, theres more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 

Text Editor VED1T - full-screen text edi¬ 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 

CP/M-80 version... $150 

CP / M-86 or MDOS version. $ 195 

(when ordered with any Avocet product) 

ROM Simulator - ROMS1M by In ner Ac¬ 
cess eliminates need to erase and 
reprogram EPROM. Installed in an S-100 
host, ROMS1M substitutes RAM for 
EPROM in external target system, 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocefs configurable driver 
makes loading of HEX or COM files fast 
and easy. 

From $495 depending on cabling and 
RAM installed. 

EPROM Programmer Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per¬ 
sonality modules Self-contained power 
supply . . accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob¬ 
ject files can be down loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716 t 2532, 2732, 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741. 8749, 8742. 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Upgrade kits will be available for new 
PROM types as they are introduced.) 


Programmer . 

.. $389 

Options include: 


Software Driver Package . 

... $ 30 

RS 232 Cable . 

... $ 30 

8748 family socket adaptor .. 

... $ 98 

8751 family socket adaptor ... 

... $174 


Call Us 

If you're thinking about development sys¬ 
tems, call us for some straight talk. If we 
don’t have what you need, well help you 
find out who does. If you like, well even 
talk about Bach. 


VISA and Mastercard accepted All popular disc formats now 
available - pieaw specify Price? do not include shipping and 
handling ■ call Jot exact quotes OEM INQUIRIES INVITED 

‘Trademark of Digital Research 



AVOCET JT 
SYSTEMS INC. 

DEPT. 883-B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
^302-734-0151 TLX 467210 


Circle 39 on Inquiry card. 
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1 O ^ W% Home & Business Computers 
m I I Products Sales & Services 

We Shop The Wholesale Market And Negotiate The Best Price For You. 

We Save You Otff The List Price. We Share A Common Goat - To Save You Money. 


Apple II Compatible 48K Computer 


Drive'Controller & Monitor .. $949.00 
Kaypro II Computer 

Complete System . $1679.DO 

‘DISK DRIVES 

Mrtac Drive 100% Apple Compatible w/casa 
cable (dealers invited) .. . $219.00 

Controller Card .. $69.00 

16K Memory Card $59.00 

Z80 Card.$109.00 

80 Column Card $115.00 

TM 100*2 DS/DD . $239.00 

TM1D0 4DSDD $349 00 

TM55 2 Hail Height DS/DD $229.00 

TM55-4 . $289.00 

mm-] SS'DD *399.00 

TM646-2 DS'DD $479,00 

‘WINCHESTER 

5MB For External $1379,00 

10MB For External.$1599.00 

15MB For External $1789,00 

5'14" Slim Line Single Drive $23 5.00 

Dual Drives $349,00 

‘AST COMBO CARD 
‘Combo Plus- 256K 


Parallel & Serial Port, Clock Calendar 
W/Baltery Back-Up W,‘Super Spool, 

Super Drive $469,00 

'Mega Plus'512K 

Parallel & Serial Port. Clock Calendar 
W/Battery Back-Up WSuper Spool. 

Super Drive $989.00 


Franklin Ace 1000 . call for best price 
Columbia MPC 

Computer System . call for best price 

‘MAYNARD ELECTRONICS 


Floppy Disk Controller 

$169.00 

FDC W/Paralial Port 

$219.00 

FDC W.'Serial Pori 

$229,00 

Memory Card W/256K RAM 

$469.00 

•PRiHTERS 


BROTHER 0/W 


HR-1 A P . 

$759.00 

Hfl-IAS . 

$859.00 

Traclor . 

$129.00 

EPSON 


MX80FT. 

$469.00 

FXBOFT . 

$569.00 

MX100FT .. . 

$669.00 

FX100FT , .. 

$769.00 

‘MONITORS 


BMC BM 12 AU12' Green 

189.00 

BMC BM-12AU \T Amber .. 

$99.00 

BMC 6M-1401 RGB W/CdCbl 

$39900 

QVNAX GM-120GM 12" 

$139.00 

DYNAX AM-121 AM 12" .. 

$149,00 

TAXAN KG-12N 12" Green 

$149 00 

TAXAN KG-12N12" Amber 

$149,00 

TAXAN RGB 112" . 

$365.00 

AMDEX12" Green #300 . 

$159 00 

AMDEX12" Amber #300 . 

$159 00 

COMREX CR 5600-1 r Green 

$79,00 

COMA EX CH 6500-12“ Comp 

$229.00 

COMREX CR 6600-12" RGB 

$419,00 


Monp More Net listed 


PC Tech (714)546-3887 

3742 W. Warner Ave., Santa Ana, CA 92704 

Disc Drive Service Available At Low Cost - Quick Turn a round 

ADD SHIPPING CHARGES 

Telephone or Mail Orders Please - Cashier's Checks. Money Orders, Checks (Allow 10 days) 
COD Accepted CA Residents Add 6% Sales Tan Prices Subject To Change Without Notice 



“We bought and evaluated over $1500.00 worth of 
'C' compilers...C/80 is the one we use." 

Dr. Bruce E. Wampler, Aspen Software 
author of “GrammatikV 

E3 Full featured C Compiler for CP/M'- 
1/0 redirection, command expansion, 
execution trace and profile, initializers, 

Macro-80 compatibility, ROMabie code. 
SKiiiawjyMUlH&l Adds 32 bit 
types to C/80 3.0 compiler. Includes yI*Vr 
1/0 and transcendental function library%^^^^^ 

IHi Call or write for 16 page booklet 
detailing our programming languages LISP/80. 
RATF0R, Assemblers, and 25 other CP/M products. 


(213) 986-4865 
Dealer inquiries invited. 


15233 Ventura Blvd., #1110 
Sherman Daks, CA 91403 




COMPILER 


AN OUTSTANDING VALUE 


C/80 FLOATS & LONGS 


FREE CATALOG 


Programming Quickies 


Listing 1: Source code far cross-reference utility, written in IBM PC 
BASIC. 


1 REM** 

2 REiM 

3 R£H* 

* REM 
5 fi£m 
b R£Hi 
7 rem 
a REM* 

V REMS 

10 REHi 

11 Rem 

12 REHi 

13 REHi 


CROSB-fl£FER&CE LISTING UTILITY FQR BASIC PROGRAMS 
FDR THE IBM PERSONAL COMPUTER 
toy Jente* A. Fa Us 

This prograa reads a tukuiiird BASIC pregr am file, -Finds and *cn-ta 
all variable raMK and line references, and lists thee pn * dl»h 
file* Each nw and line reference is cross-referenced to the 
line where it appears. 


ISH PC BASIC 


■TIME 2*r 1TO2 


14 REM* 


15 REM 

100 RtKttltltlllltl INfTlflU IATION AND DEFINITIONS iimmmttitfmiitjiiui 
110 DIM LABELS 15001 , L (NE.PEFX I500> , C4U2S) 

120 LABEL.NUMBER - O I FALSER : TRUE-NOT FALSE t POINTER-129 
130 REM 

200 RErillltlltttm GET FILE MAHE DF BASIC PROGRAM M M1* * 11 *4 »t * M *• tt * 11 St t * t 

210 CL5 : KEY IFF i PRINT 41 BASIC CROSS REFERENCE GENERATOR" i PRINT 

220 INPUT “ENTER FILE HAME. % FILENAME* ; PRINT 

230 OPEN FILENAME* AS *1 LEM-12H 

240 REM 

300 REMlt4tMMM*4tt>>«tl INITIALIZE INPUT FILE *lt*t>t«ttlMttSMMtlt*l*«tl4 
310 FOR I-I TO 12Q 'set up file buffer as an array 

320 FIELD II, (HI AS M, I AS MU) *o( I2G single characters 

330 NEKT I 
3*0 REM 

400 RtMtttMt READ FIRST T>4TEE CHARACTERS OF BASIC PROGRAM FILE tttH tttttttt■ * 
*20 IjOSLIB ZOOO 1 IF C<>?S5 T^N PRINT “NOT A TOKEN I ZED PROGRAM FILE* I END 
*30 GQ9UB 4000 'subroutine to get value for BASICs offset address 

4*0 REM 

500 FtEHmilli CONTINUE HEADING Tft FILE* FILL ARRAYS LABEL* AND LINEX lillltil 
510 REMS Bl (IBtitft* ft WITH VARIABLE NAMES AND LINE NUMBERS milimtttttltHU 
520 WHILE flUROP * At)R=0 mm CateS end nf prngnn file 


IF C-2R T>CN FOR 
IF C*3l THEN FUR 


REMt>tt44 BET Lift NUMBER EA TWO-BYTE INTEGER VALUE) ttiitHIMTI 
GOSUB 7000 i LOU,BYTE = C 
G05UB TOQO | HIGH,BYTE * C 
LINE. NOi - CHIEBLDYTC t 256? + LOtaLBVTE 

LOCATE JO, I : PRINT "PROCESSING LINE NUMBER" i LI ME, NO?.; 

GOSUB 7000 ‘get first character after line mjie&er 

RFlUitSti NOW READ REST OF LINE • ft t4M ttUII fitttltt >4 «*■* 44 4> 

WHILE COO 'C-0 indicates end of line 

IF t>|43 OR C-132 THEN WHILE COO ! GOSUB 7000 I WEND i GOTO 720 

'remark U- data statement* ’skip to end of line 
IF C°209 THEN LABEL.NUHBER-LABEL. NUMBER*-1 : LABELS (LABEL. NUMBER!- 

"FN* * GQSUB 5030 : GOTO 720 'get user-def function naiae 
IF 0127 GOTO 710 'ikip any other tokens 

IF (Dfil AND CCdM ThtN GDSUB 5000 I GOTO 7ZQ 'get variable naee 
IF t>!4 THEN E5Q5UB 6000 i GOTH 72G 'get line number reference 

IF C-3* THEN GOSUU 7000 t WHILE C034 AND COO i DD5U& 7000 3 

WEND i IF C=0 GOTO 720 : BOTU 710 'skip string constant 

IF C-15 THEN GOSUB 7000 : GOTO 710 'skip Dne-byte number 

IF lOUi AND CCI4) OR C-2G THEN GUSUB 7000 : G0RUB 7000 i BOTO TlO 
"skip two-byte number that full ms 
Id TD I ! etiSuB 7000 : NE*T 1 : GOTO 710 
'skip four“byte nueher 
1-1 TO B , AO sup 7000 : NETT | i BOTP 7 ID 
'skip B-byte nuiWier 

GOSUB 7000 

MEND 

GOSUB 4000 'begin new line; get next value tor offset address 

740 WEND 
750 RF.H 

BOO REMIJtltlltltl SORT LABELS AND LINE NUMBERS mamaimaiiiinaiiiMMiiil 
01O LOCATE 12, 1 : PRTNT "PROCESSING COMPLETE . . , " 

020 PAOS-0 

B30 GX-LASEL.NUMBER 

BIO PASSES’* LNT(LD6lGR>/LQemi 

050 WHILE GX>1 

PASS-PASS*I 

LOCATE 14,11PRI NT 'SORTING* PASS ";PASSi H DF ^PASSES; ' PASSES'* 
3DRTED-FAL5E 
GTE=G1\2 

WHILE NQ1 SORTED 
SORTEB=TRtJE 

FOR |lt» l TO LABSl »NUMBER—GH 
1GH-IKHSX 

IF LABEL* I [XI < LABELS 11GX..I GUTU 1030 
IF LABElL* (17) *1_flB£:L * 4 I Git I GOTO IOOO 
SWAP LABEL* fit), LABELS! I SHI 
SWAP L I hfc . fitP "X a IX J , L 1 N£ . REF X £ I 3 
SORTED^FALSE 
GOTO 1030 

IF L INC . REFZ { 1X7 LINE. REFX ( IGX> GOTO 1030 
&*AP LINE,RO^K,UK),LIfC T REFX(lGTl) 

BORTED-FAISE 

NEXT I % 

WEND 
1050 WEND 

1060 LOCATE lb.I * PRINT "SDR? COMPLETE , , .WRITING FILE" * PRINT 
1070 REM 

2000 HLM4f•*•(***•*• CREATE FILE NAME FDR LISTING ... 

2010 PtRPDS - IM3TR IF ] LENAME*, - i 'fmd position of period in fUeiame 

2020 IF PERPOS=0 THEN PERPOS-LENtFILENAHE*>+I if no per.ad. pretend there is 

2030 LISTFILE* = LEFT*IFILENAHE4,PERPOS-1I **.CRF" 'create f.lename for listing 
2040 OPEN L1STF1LE* FOR OUTPUT AS *2 open -.eluent c a I file far listing 

2050 PRINT *2,"CROSS REFERENCE LISTING FDR PROGRAM FILE: ";FILENAHE* 

70GO PRINT *2,"CREATED AT TITE* ; “ DN "; DAttf 

2070 REM 

3000 RIM* manual WRITE CROSS REFERENCE TABLE TO FILE 
3010 I - I i PRINT t2* 

3020 WHILE 1 -r LABEL.NUMBER 


530 
540 
530 
560 
570 
5 BO 
54>0 
600 
610 

620 

630 

640 

650 

fcAO 

670 

680 

6TO 

700 

710 

720 

730 


B70 
a bo 
B90 
900 
010 
TOO 
YJO 
*f*0 
Y50 
960 
970 
9B0 
990 
1000 
IOIO 
1020 
1030 
1040 


3030 PR INT *2, * PRINT *2, LABEL*i1 I \ TAB CI 5 Ig 

3040 CURRENT, LABEL* - LABEL* fit :: N^l 
3050 WHILE LABEL* fit » CURRENT.LABEL* 

PRINT 42, USING "*«**« "| L INE . Htf 7. ( I ) 1 

IF NJG THEN PRINT 42. i PRINT 42, TABUS)* 


4 NOTE FOR Lift 3070* 
'i N>3 gives 40 cal 
■) N>B giv»i GO tol 
' > NUA gives, 132 cal 

' iHttmtMHmiMtii 


l»Ial 

WEND 

PRINT 42, 


3070 I-1*1 1 N-Nvl t IF NJO THEN PRINT 42. I PRINT 42. TABUS)* * MM 

30S0 
3090 
3100 I 

3110 PRINT 42, S KEV ON 1 BEEP 3 END 
3120 REM 

4000 RfMi Hull SUBROUTINE TO OBTAIN BASIC'S OFFSET ADDRESS FCK THIS LI NEIItl M 
*1>I0 COEUB 7000 i UJW, BYTE * C 
4020 GOSUE 7000 * HIDHL BYTE - C 

4030 ADR * HIGH,BYTE * LOW,BYTE * net really correct, but address is anly nf 

40*0 RETURN 'interest when zero, so tha» Hill do 

4050 REM 

5000 REH4 tltllllt SUBROUTINE TO GET VRRtABLt NAHE lillitllltlKliltitltlKtltll 
5010 LABEL.NUMBER = LABEL.NUMBER * 1 
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MAIL-COM Software 
Eliminates the 6 
Costliest Steps of 
Business Mail Preparation 


1. No More Addressing 

2. No More Folding 

3. No More Inserting 

4. No More Affixing 

5. No More Sealing 

6. No More Drop Offs 


i Presenting E-Com. 


Last year the G.S. 
Postal Service quietly 
announced E-Com, 
enabling specially 
equipped personal 
computer users to 
bypass costly manual 
_ mail preparation, by 


electronically submitting their mes- 
sages and mailing lists directly to the 
Postal Service via modem. 

This high speed computer originated 
mall arrives at its destination within 48 
hours—often less—in an attention- 
grabbing blue E-Com envelope. 


use upon purchase of MAIL-COM 
software. 

MAIL-COM is the easiest and most 
economical way to do your mailings. 
And MAIL-COM is compatible 
with Database 11™ and Word¬ 
star™ if you are equipped with 
these programs. If you aren't, 
MAJL-COM includes a complete 
letter editor and address mainte¬ 
nance program of its own. 

Each letter in your mailing can 
be identical or all can contain variable 
insertions. MAIL-COM operates alt the 
features offered by E-Com. 


CP/M, Apple CP/M and other formats. 
Order today. Cal! 212-734-3875, 
or mail the coupon below. 



Digisoft 


Digisoft Computers, Inc. 


Retail Dealer 
Inquiries Invited 


Thousands of Uses. 


Announcing MAIL-COM. 

Only from Digisoft Computers. 


MAIL-COM is powerful software you 
can use with your personal computer to 
access E-Com. With your personal 
computer, a modem and MAIL-COM 
you can send from 200 to 2000 letters 
per hour for just 26£ each. Typed, 
addressed, folded, inserted, sealed 
and delivered. Complete. 

MAIL-COM even eliminates the 
need to use your expensive letterheads 
and envelopes. 

MAIL-COM is the only interactive soft 
ware available for E-Com operation. It's 
easy to use. ho special training is nec¬ 
essary, And since Digisoft Computers 
developed MAIL-COM in accordance 
with (J.S, Postal Service specifications, 
users are guaranteed certification for 


If you have need for fast, economical 
mass mailing capabilities, MAIL-COM 
puts you and E-Com together. 

Use it for 
new product 
a n nou ncem ents. 



invitations to 
press events, 
invoicing, fund 
raising, collection, bulletins to 
your sales force, new business prospect¬ 
ing, reactivation of customers and much, 
much more. Every department in your 
company will have use for MAIL-COM. 


Don't Delay 

With MAIL-COM you could be saving 
time and money on fast, efficient E-Com 
letters. MAIL-COM software is available 
for the IBM PC, Victor, Alpha Micro, 


Digisoft Computers Inc. 
Attn: MAIL-COM Marketing 
1501 Third Avenue 
Mew York, MY 10028 


□ Yes! I want to eliminate the 6 costliest 
steps in preparing my organization’s business 
mail. Please RUSH my MAIL-COM software to 
me immediately. 

I’ll need software for: 

□ IBM PC {$195) □ CP/M {$195) 

□ Victor ($195) (specify disk format) 

LJ Alpha Micro {$495) □ Other (specify) 

□ Apple CP/M ($235) 


□ My check or money order is enclosed 
(residents of Mew York State add sales tax). 

□ Charge my □ Visa or □ MasterCard: 


Account No- 


_Exp. Date- 


Mam e_ 


Address_ 


City_ 


State_ 


.Zip. 


Telephone {_ 


-)- 


© 1983. Digisoft Computers, Lnc. 
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FULL C 

PCDOS - CP/M-86 - MPM-86 - CCP/M-86 

$100 

■ OUTSTANDING PRICE/PERFORMANCE 

"SIEVE" Benchmark 

135 bytes compiled — 6144 bytes linked 

65 sec. compile (disk) — 11.5 sec, run (10 iterations) 

■ FULL DEVELOPMENT PACKAGE 

C Compiler, Assembler, Linker, Librarian and 
Full Screen Editor 

■ COMPLETE IMPLEMENTATION 

FULL K 8c R - plus - STDIO LIBRARY 
8087 or Software Floating Point 

To order specify OS & DfSK SIZE /FORMA T. 
Calif residents add 6%% safes tax r 

C WARE 

1607 NEW BRUNSWICK SUNNYVALE, CA 94087 

(408) 736-6905 

PCDOS Trademark IBM - CP/M Trademark Digital Research 


Programming n,,l,,bla * 

Listing l continued: 

S02O LABEL#(LABEL.NUMBERS - CHRt tCi h put first character in Label 

3030 GOSuB 7000 'get atcond character 

5040 UHILE <047 AND L<5B) OB <Ofa4 AMD C<91 > OR atm i egaJ character*: 

capital letters, numeral* and the period 
5050 LABEL*lLABEL.HUMBERI - LAPEL*1LABEL.NUMBER I + CHP*tCl 

5060 UOSLTB 7000 
5070 MEND 

5QBO IF fC>34 AND C<30> OR 033 THEN LABEL * (LABEL„ NUMBER5 =-LABEL* <L ABEL . NUMBER1 * 
*CHR® < Cl : GEJSUB 7000 'get variable type Symbol if any 
5090 WHILE C-32 : 5C5IJ& 7000 i MEND "ekip aver Any blanks 

5100 IF C-40 THEN LABEL* (LABEL, NUMBER 1 -LABEL*CLABEL . NUMBER 1 +" <SUB J - : G0SUB TOGO 

identify as a subscripted variable it it Is 
3110 LINE.REFXILABEL.NUMBERi - LIPE.NCX 'stare current line number where this 

1abel appear* 

3120 RETURN 
5130 REN 

6000 flEHita**ata*a suBRntiTiPt to get Lite noibea reference attt<*<**tita*aatata 

6010 LABEL .NUMBER - Lfi&EL. NUMBER + 1 

6020 L ] NE .RCFH (LABEL, NUMBER t = LINE. NOX 

6030 GQGLIB 7000 ; LD«.BYTE * C 

6040 GD5UB 7000 : HIGH.BYTE - C 

6050 LABEL*(LABEL.NUMBER3 - BFACE*[Sl 

6060 RSET L ABEL*(LAREI - NUMBER) - Stft*<IHIGH.BYTE*2561♦LEW.BYTE! 

6070 GO SLIP 7000 
6000 RETURN 
6090 REN 

7000 RSTNttt* SUBROUTINE TO GET ASCII VALUE FOR NEXT CHARACTER IC» ******1>!'■■■ 

7010 IF faINTER * 120 GOTO 7040 

7020 GET II "refill buffer 

7030 POINTERS and reset pointer 

7040 PDINTER * POINTER * I 

7050 C ■ A5C td*1 FillNTERM 'get ne*t character ASCII value 

7060 RETURN 


Listing 2; Sample output from the cross-reference program . 


CROSS REFERENCE tJET TNG FOR PROGRAM FILE* DECODE.O 
CREATED AT 19122:39 ON 06-26-1902 


7jO 

720 

1OO0 

1030 

4000 

3000 


*30 660 670 

610 620 640 

950 

940 990 lOOO 

430 730 

640 


6 BO 690 700 

650 660 


3030 620 

6000 650 


7000 


420 

6BO 

5060 


540 350 500 610 

6BO 690 700 710 

GOBO 5090 3100 6030 


660 660 670 
4010 4020 3030 
6040 6070 


7040 7010 


WINTERHALTER , INC. 


AWINTERH 

to 


SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTvtfARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 

SOFTWARE 


FOR VOUR 
FOR VOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YOUR 
FOR YQUfl 
FOR YOUR 
FOR YOUR 
FOR YOUR 


MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

microcomputer 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

microcomputer 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 

MICROCOMPUTER 


SOFTWARE FOR YOUR MICROCOMPUTER 


BISM 

HA'JSXA 


Software for Your Microcomputer 

3853 Research Park Dr., Ann Arbor, Ml 48104 (3131 662 2002 


520 4030 

230 320 


320 20*0 


c* rsum 

CURRENT.LABEL* 

FALSE 

FILENAME* 

Q-K 

HIGH. BYTE 


USX 

LABEL*:SUB 1 

LABEL, NUHBElH 

LINE. NCI 7L 
LI N£. R£FX < SUB) 

LISTFILE* 

LOH.BYTE 


POINTER 

SORTED 

TRUE 

X* 


420 

630 

670 

5020 

5CW 


HO 

3040 

120 

220 

B30 

330 

310 

3010 


920 

1030 


HO 
3030 
3100 
120 
5010 
31 ID 


1 10 
5110 

2030 

340 

3040 

2040 

020 

040 

2010 

120 

seo 

120 

320 


340 

640 

6-BO 

5040 


320 

3050 

120 

230 

840 

560 


550 

640 


650 
6BO 
5040 
SO90 


2010 2020 


4020 4030 


620 

3040 

5100 

630 

5020 

6010 


2040 

560 

3070 


320 
30 M 


940 

3050 

6050 

620 

5050 

6010 

5110 

970 


4010 

3070 


B60 


330 

3040 


940 

5070 

6060 

620 

3030 

6020 

6020 

IOOO 


*90 

3040 

3100 


1020 

2030 

B90 

6040 

690 

3050 


970 

950 


610 610 
660 660 
700 4010 

3040 5050 

6030 *040 


2030 

920 


4020 

5000 

7050 


*90 

3060 


700 

3070 


700 

3070 


970 IOOO 1010 


1000 1010 


950 

5030 


960 
50 BO 


030 920 3020 
5090 50G0 5100 
6050 6060 


5010 

5100 


1010 |010 3060 


B60 
B70 

2020 2020 Z030 

7010 7030 

900 910 

910 


4030 6030 6060 

3070 3070 


B7G 


7040 


7040 7050 

1020 
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MicroAge 

THE RIGHT COMPUTER STORE 
FRANCHISE FOR ME!" 


"They wanted us to succeed and they acted like it 

"At our West P aim B each, Florida, MicroAge Computer Store, we sell 
primarily to business people, professionals and corporate accounts. Being 
part of the MicroAge Computer S tore network gave us the knowledge, 
support and name recognition we found to Be essential to our success. Plus, 
during our first year and a half, MicroAge developed a relationship with us 
that helped u$ Bypass potential mistakes and grow." 

"Since joining MicroAge, our store size has doubled and our staff has 
quadrupled. Today our store has expanded from 1,800 square feet to 3,700 
square feet, while our staff grew from 3 people to 1 3 people. Our growth 
with MicroAge has Been Beyond my expectations." 

"Am I satisfied with my MicroAge franchise.. .absolutely'." 


UmftEj Warsfuii 


To build your own professional computer sales 
organization with MicroAge write to: 


MicroAge. 

co/MPUTer sTores 


Corporate Center 

[457 West Alameda * Tempe, Arizona 85282 


( 602 ) 968-3168 


MicroAge franchisee Lon tty Warshaw shown w/itfj Tekvideo & Altos products — 


Circle 259 on inquiry card. 




Programming Quickies, 


A$en VALUE 
(DECIMAL} 

SIGNIFICANCE 


r 

a 

92 

43 

98 

Z1 ' 

139 

32 

so 

79 

73 

70 

04 

89 

82 

32 

232 

32 

15 

120 

32 

137 

32 

14 

128 

27 

0 


L 

END 

LINE 

17298 

7010 

IF 

* 

p 

a 

•; 

N 

T 

E 

R 

■6 

< 

15 


128 

-fi 

GO 

TO 

-6 


70 

i 

40 

END 

UNE 

J 


OFFSET line token 
NUMBER 


“END PREVIOUS LINE 


TOKEN 



TOKEN 

SINGLE-BYTE 

NUMBER 

FOLLOWS 


X 


STATEMENT 
NUMBER IN 
NEXT TWO 
BYTES 


Figure 1: Token ized format for line number 7010: 7010 IF POINTER <128 GOTO 7040. 


Text continued from page 378: 

The program skips over all coded numbers except 
those prefixed by an ASCII 14. This code signifies a 
2-byte number that is a program line-number reference, 
following a GOTO or GOSUB, for instance. The cross- 
reference listing program treats line-number references 
as labels and lists all lines referenced by other lines. This 
can help you find all the places in a program that call 
a certain subroutine. 

How It Works 

The format of the lines in a tokenized program file is 
shown in figure 1. The first 2 bytes are the BASIC offset 
address to the next program line. Our only interest in 
it is when it is 0 because a 0 offset signifies the end of 
the program. The next 2 bytes contain the line number, 
with the least significant byte first. These are followed 
by a series of bytes, including tokens, coded numbers, 
and variable names, up to the end of the line, indicated 
by an ASCII value of 0. 

The approach of the cross-reference utility, then, is 
very simple. It makes a note of the line number being 
scanned at the moment, then skips over tokens and en¬ 
coded numbers, looking for variable names and ref¬ 
erences to other program lines. When it finds the begin¬ 
ning of a variable name, it builds the name, character 
by character, until it comes to an ASCII code that can't 
be part of a variable name. If the variable has been ex¬ 
plicitly typed (marked by a $, #, !, %), that character is 
added to the end of the name. If the variable is 
subscripted, then "(SUB)" is added. Once complete, the 
variable name is stored in an array; the line number 
where it appears is stored in a parallel array of line 
numbers. 

Once the entire program file has been scanned, the 
label and line-number arrays are sorted using a Shell 
sort. Then they are written to a disk file. 

The only real problem is that all the scanning and sort¬ 
ing takes time. The program took nearly 7 minutes to 
process and sort labels for its own 145 lines and 245 label 
references. For a smaller program (123 references and 133 
labels), it required 3 minutes 45 seconds. You can get 
a modest increase in speed of about 5 to 10 percent by 
eliminating comments and consolidating statements in¬ 
to one line where possible. This will have the greatest 
effect in the WHILE loop beginning at line 600 and the 
sort routine beginning at line 800. 


Be Wary 

In order not to slow the program down further, I kept 
it as simple as possible. Because of this, a few bogus 
variables may creep into your listing. These are words 
used as part of BASIC statements that are not tokenized. 
They include the following: ALL in a CHAIN statement, 
BASE in an OPTION BASE statement, B or BF in a LINE 
statement, R in a LOAD statement, AS in a FIELD or 
NAME statement, and AS, APPEND, or OUTPUT in an 
OPEN statement. None of these is a reserved word, and 
they are therefore not tokenized. Thus, if you use them 
in a program, the cross-reference utility will treat them 
as variable names. Note that both AS and OUTPUT ap¬ 
pear in listing 2. 

The cross-reference listing is written to a sequential 
disk file, which may be read later. The file name for the 
listing is the file name of the program file with an ex¬ 
tension of CRF. If the original program file were 
MYPROG.BAS, the listing would appear on file 
MYPROG.CRF. To display the listing on your monitor, 
you first need access to the DOS (disk operating 
system)—execute SYSTEM from BASIC. When in DOS, 
execute TYPE MYPROG.CRF. If you want a hard copy, 
press the Ctrl and PrtSc keys simultaneously prior to ex¬ 
ecuting the TYPE command; the listing on the monitor 
will then be output to the printer. 

Modifications 

The output is formatted for an 80-column screen or 
printer as the program appears in listing 1. To format 
for a 40-column screen, change N>8 in line 3070 to 
N>3. To format for a 132-column printer width, change 
it to N>16. You may also want to redimension the ar¬ 
rays in statement 110. They are large enough for modest 
programs, but larger programs with more references will 
need more space.® 


James A. Folts is an assistant professor of journalism at Oregon State Univer¬ 
sity, Corvallis, OR 97331. 


Author's Note: The slowness of this utility is primarily due to the slowness 
of the BASIC interpreter. The author has an object-code (compiled C) version 
of this algorithm that runs about 20 times faster than the BASIC version , 
Both copies are available on disk for $15. Contact fames A. Folts, 755 SW 55th f 
Corvallis, OR 97333. 
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Can you tell the IBM 
from the Transtar 130? 


A_ 

Letter quality 
standard of 
the industry 

5k .miflniftcaiioii 

One of these two print samples was generated by an IBM 
Selectric II: the letter quality standard of the industry. 

The other was generated by the new Transtar 130 letter- 
quality printer. 


Letter quality 
standard of 
the industry 

§x magnification 

A nd print quality is just the beginning! The 
new Transtar 130 daisy wheel printer is 
also plug-and-go compatible with the best-selling 
word processing packages! It features bidirection¬ 
al printing, superscript, subscript, underlining and 
a true boldface. Retail price? Only $895. 


Quietly producing copy at 18 cps Shannon text 
speed, the Transtar 130 also features a unique 
autoload button to make printing on letterheads 
a breeze! Three new daisy wheels have just been 
made available for the 130 from your dealer: 
letter gothic (shown), script, and a 15-pitch 
"gothic mini''-perfect for printing spreadsheets 
to fit on one page! 

Offering an end-user warranty period of a full 
six months, the Transtar 130 is an extraordinar¬ 
ily reliable machine. Its minimal failure rate runs 
less than 1%, but if your 130 should ever need 
repair, a nationwide network of authorized 
Transtar service centers stands ready. 

Have you decided yet whose type is whose? 
if you picked A...You picked Transtar. The 
new standard for letter quality printing. 


Transtar 

P.O. Box C-96975, Bellevue, WA 98009 



IBM ii a registered trademark q! International Buineii Machine!, Inc. 


Circle 395 on inquiry card. 
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Curious Coordinates for 
Computer Graphics 

An elliptical coordinate scheme makes it easy to represent figures 


Plotters and dot-matrix printers 
that can handle graphics usually use 
x,y coordinate systems, or Cartesian 
coordinates. Yet universal and useful 
as those systems are, they are not 
always the best choice for all plotting 
tasks. Some figures can be much 
more easily specified in other coor¬ 
dinate systems. 

The roses in figure 1—one with 
three and the other with seven 
petals—are a good example. The 
equations that describe them are 
much more simply written in polar 
coordinates than in x,y coordinates. 



by Roger C. Millikan 

Perhaps more important is that, 
when polar coordinates are used to 
represent the roses, the integer 
multiplying T in the equation cor¬ 
responds to an obvious feature of the 
resulting curve: the number of petals. 

The role that coordinate systems 
play in graphics is analogous to the 
role that languages play in program¬ 
ming. Although a computer has a 
machine instruction set, the instruc¬ 
tions are inconvenient for general 
use; therefore, high-level languages 
are set up to ease the task of specify¬ 
ing solutions to problems. Similarly, 



a plotter's x,y coordinate system is 
seldom convenient to use unless it's 
scaled to match a particular problem. 
You must therefore define a new and 
more appropriate coordinate system 
to match the problem at hand. And 
just as a compiler maps a high-level 
source language into a computer's in¬ 
struction set, you can use a sub¬ 
routine to map a coordinate system 
into a plotter's coordinates. 

Conversion Becomes Easy 

The idea of using a subroutine to 
convert to x,y coordinates is simple, 
yet it gives you a lot of freedom. Polar 
coordinates may have seemed dif¬ 
ficult to work with when you were in 
school, but programs running on cal¬ 
culators or computers have eased the 
conversion between polar and x,y 
systems. Given this ease, why stop 
with polar coordinates? Perhaps you 
can generalize them in interesting 
ways. Or maybe you'll discover sys¬ 
tems that will make it easy to pro¬ 
duce interesting graphics. All you 
need is the appropriate conversion 
subroutine for any set of coordinates. 

Not surprisingly, symmetries in 
any coordinate system are reflected in 
the kind of curves that are easy to 
draw or specify. An Etch-a-Sketch, 


Figure 1: Three- and seven-leaf roses. In Cartesian coordinates, the equation for the three- 
leaf rose is x 4 -3x 2 y+2x 2 y 2 -y 3 +y*=0, In polar coordinates, the equation becomes r^sin(JT). 
Can you guess the seven-leaf rose equation? 
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Gives your application a head start 


Save time and money in the develop¬ 
ment of your product or system by 
using AMX, the software executive 
with proven, fault-free operation. 

SIMPLE OPERATION 

You divide complex control pro¬ 
grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks to be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supervises the orderly execu¬ 
tion of these tasks, assuring that the 
most important jobs always get done 
first Tasks appear to be executing 
simultaneously. It’s almost like having 
a separate CPU for each task! 

HARDWARE INDEPENDENCE 

AMX does not require a particular 
hardware configuration. You control 
your environment. You pick the I/O 
method. You decide the preferred in¬ 
terrupt service technique for your sys¬ 
tem. AMX will support you on the 
microprocessor of your choice. 


AMX is fast, compact, and ROMable. 
The AMX nucleus, less than 1400 bytes 
in size, features multiple task priorities, 
intertask message passing with prior¬ 
ity queuing, external event synchroni¬ 
zation, and interval timing. 

Support modules provide extended 
memory management, buffer control 
and resource allocation. Fast, re¬ 
entrant integer and floating point math 
libraries are also available, 



AMX is a Trademark of KADAK Products Lid, 
CR/M is a Irademark oi Digriat Research Corp. 
Z80 is a trademark of ZfJog Corp. 


AMX interfaces support programs 
written in C, PASCALPIVM,FORTRAN 
and assembler, 

Access to CP/M® disk files in real 
time is possible using the AMX I/O 
Supervisor. 

COMPLETE DOCUMENTATION 

We deliver AMX source on diskette 
to perm it AMX to be moved to the soft¬ 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 

HOW TO ORDER 

A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, Z80, 8086 
or 6809 processor). Add $25 for post¬ 
age and handling outside USA and 
Canada. The standard 8080/Z80 AMX 
Multitasking Executive package, in¬ 
cluding source code, is $ 800 . Sup¬ 
port modules and interfaces are avail¬ 
able separately, 

AMX is the choice of professionals 
the world over. Make it yours, today. 


* KADAK Products Ltd. * 

206-1847 W. Broadway Ave., Vancouver, B.C, Canada V6J1 Y5/Phone: (604) 734-2796 Telex: 04-55670 
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for example, is great for drawing rec¬ 
tangular buildings, but did you ever 
try to draw a circle on one? Using 
polar coordinates, on the other hand, 
makes it especially easy to represent 
circular figures. You can, in fact, tailor 
the type of coordinates to suit any 
given purpose. If you want to draw 
elliptical figures, why not use an 
elliptical coordinate system? 

Coordinate Systems with 
Parameters 

Polar coordinates are based on the 
circle, the limiting form of an ellipse, 
where the distance between the two 
foci becomes zero. This fact suggests 
a natural generalization of polar coor¬ 
dinates: a system, which could be 
called elliptical polar coordinates of 
scale C, based on confocal ellipses in 
which each focus is a distance C from 
the origin. The variable C, a param¬ 
eter of the coordinate system, is 
specified by the user. If possible, the 
system should be set up so that it 
becomes the standard polar- 
coordinate system when C=0. Then 
the conversion subroutine can pro¬ 
vide conversions for a range of coor¬ 
dinate systems, including familiar 
ones. 

Such a system is shown in figure 
2b. The coordinates of a given point 
are R and T. In polar coordinates 
(figure 2a), R represents the radial 
distance from the pole to the point. 
The corresponding quantity in the 
elliptical system (figure 2b) is half the 
sum of the distances from the point 
to the two foci. The elliptical system's 
angle T is analogous to the polar 



angle T. This is best seen in the plot¬ 
ting of constant coordinate lines as 
shown in figure 2. In figure 2b, where 
0400 (i.e., each focus is 400 units 
from the origin along the x-axis), the 
ellipses are obtained for different 
constant values of R, while T goes 
from 0 to radians. The lines that 
appear as hyperbolas result from set¬ 
ting the angle T to different constant 
values and, for each value of X in¬ 
crementing R from its lowest possi¬ 
ble value (R = C) to higher ones. The 
conversion subroutine maps the grid 
of lines produced onto the normal 
rectangular grid of x,y lines that plot¬ 
ters use. 


An Etch-a-Sketch is great 
for drawing rectangular 
buildings, but did you 
ever try to draw a circle 
on one? 


This coordinate system depends on 
the parameter C. But what happens 
if you let that parameter become zero 
or, on the other hand, very large? The 
C=Q case is shown in figure 2a, 
where, as expected, the resulting 
coordinate grid is that of standard 
po!ar coordinates. Polar coordinates, 
then, are a special case of our more 
general coordinates. Perhaps more 
surprising is the case where C 
becomes large. Figure 2c depicts the 
grid that results when C = 10,000. In 
a small region near the origin, the 
grid appears rectangular. It is linear 
in the x direction as T increases but 



nonlinear in the y direction as R in¬ 
creases. Thus the elliptical system can 
smoothly transform rectangular-type 
coordinates to polar types. 

By choosing a particular value for 
the parameter C, a particular instance 
of elliptical coordinates is selected. Yet 
C can also be treated as a variable in 
a computer-graphics program, and 
you can use this modulation of the 
coordinate system to produce special 
effects. For example, consider the rose 
with five petals that has the polar 
equation R = 1000cos(5T). In the ellip¬ 
tical polar system of scale 400, the rose 
becomes a stylized stick man. And by 
redrawing him for C=300, 200, and 
100 {figure 3), we take him through 
his exercises. 

The BASIC program in listing 1 
provides the conversion subroutine 
from these elliptical polar coordinates 
of scale C to Cartesian coordinates. 
A simple conversion, it needs little 
explanation. In it, the variable R can¬ 
not be less than C In the polar case, 
this requirement corresponds to that 
of the radial distance from any point 
to the origin being positive. Mathe¬ 
matically, this restriction prevents the 
square root in the conversion from 
becoming imaginary. Should you call 
the subroutine with R<C, the 
minimum possible value, R = C, is 
used to generate the x,y coordinates. 
Handling an error condition this way 
permits the plot to proceed without 
being hampered by error messages. 
And to avoid corrupting further com¬ 
putations, the original value of R is 
maintained upon exiting the subrou¬ 
tine. 



(2a) (2b) (2c) 

Figure 2; Elliptical polar coordinate grids for different values of the scale parameter C. In (2a), C=Q, in (2b), C-400 , and in (2c ), C=10,000. 
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Software For Portable And Desktop Computing 


Now you can leave your office without abandoning your business. Gensoft has combined five of the 
most common business functions in one versatile software package: the Field Companion. 

Don’t overload your desktop or portable computer 
with five bulky programs when one will do it all. For 
instance, the Field Companion will help you: 

• Summon product, parts or repair information * 

when and where you need it. 

• Update customer files and record memos. 

• Stay on top of expenses — with a weekly expense 
tally itemized by day and category. 

• Generate invoices or quotations, and store them 
for future reference. 

• Record and compile the time you spend on each 
project or client. 

• Interfaces with virtually any CP/M '-based word IntrArliirtnru P * _• jo. || 

processor, allowing full editing of reports, InirOHUClUry r lICc ■■ 

journals, etc. 

The Field Companion provides universal business forms, concise on-screen instructions and password 
confidentiality. The regular price is SI 29, but for a limited time you can order the Field Companion at our 
introductory price of $99.95. Manual alone - $10. 


f 


GENSOFT 

CORPORATION 


MONEY-BACK GUARANTEE: Examine the Field Companion for ten days after you receive it — 
if you have any doubt, send it back to us with the disk seal intact fora full refund. 

Available for CP/M-00 and CP/M-86 operating systems; MS-DOS version available third quarter 
1983. Special Osborne 1 version is customized for smaller screens Please specify computer make/ 
mode] and disk format. Include street address for UPS delivery within 3-6 weeks, VISA, Master- 
charge, C.O.D, and personal or business checks accepted. Dealer inquiries welcomed, 

CP 'M and CP'M-&6 are registered trademarks of Digital Research; Field Companion is a trademark of Gensoft Corporation 

Gensoft Corporation, an affiliate of Godbout Electronics, 

2363A Boulevard Circle. Walnut Creek. CA 94595 — (415) 930-9330. 


field comranion 

















Listing 1: This BASIC program serves as the subroutine for converting elliptical polar coor¬ 
dinates of scale C to Cartesian types. 


1000 REM 
1002 REM 
1004 REM 
1006 REM 
100B REM 
1010 REM 
1012 REM 
1014 REM 
1016 REM 
101B G = R 

1020 IF R >= C GOTO 1024 

1022 B = C 

1024 X = Q*COS<T) 

1026 Y « SGR<G*G-C*C)*SIN<T> 
1028 RETURN 


SUBROUTINE CONVERTS ELLIPTICAL POLAR COORD 
OF SCALE 'C' TO CARTESIAN X, Y COORDINATES. 

'C' IS DISTANCE FROM ORIGIN TO EACH FOCUS. 
FOR C=0, COORD. BECOME STD POLAR COORD. 

POINT IS P <R< T > WHERE 'R' IS RADIAL DISTANCE 
'T' IS POLAR ANGLE IN RADIANS. IF R<C, THE 
CONVERSION USES R=C (IN THE POLAR CASE THIS 
MEANS THE RADIUS MUST BE POSITIVE). 



Jumping j acks 


Figure 3: The result of changing the coor¬ 
dinate system parameter. 

Additional 2-D and 3-D 
Coordinates 

The elliptical polar system dis¬ 
cussed here is just one example of a 
coordinate system that serves a 
specific purpose. Many other two- 
dimensional curves could serve as a 
basis for coordinate systems. The in¬ 
tersecting sets of logarithmic spirals 
in the seed arrangement of sun¬ 
flowers is one interesting possibility 


that would differ completely from 
polar or rectangular systems. Once 
you've developed a conversion sub¬ 
routine, you can try old plotting pro¬ 
grams using the new coordinate sys¬ 
tem—often with surprising results. 

Three-dimensional space offers 
even more freedom for coordinate ex¬ 
plorations. Helical systems and 
toroidal systems are possible. Of 
course, you'd need a way to depict 


the results on a two-dimensional 
plotter . . . But that's just another 
subroutine. ■ 


Roger C. Millikan (5475 Toltec Dr., Santa Bar¬ 
bara, CA 93111) is a professor of chemistry at the 
University of California, Santa Barbara. His interest 
in computing dates back to a SI million machine— 
the GE225 running Dartmouth BASIC—one about 
as powerful as the Z80 microcomputers of today. 


The Latest Rage! 



We have in-stock the latest 
Computer equipment 
at the lowest prices ! 

@ SANYO MBC 1200 $1870.00 

WORDSTAR, CALCSTAR, MAILMERGE, 
SPELLSTAR, INFOSTAR, SBASIC. 

CP/M. GAMES. TELECOMMUNICATIONS, 

AND UPDATED OPERATING SYSTEMS 

*ALL THE ABOVE PLUS* 

BIT MAPPED GRAPHICS 
AND 640 K DISK DRIVE 



SANYO MBC 1250 $2495.00 

DUAL 640K DISK DRIVES 


68000-CPU for APPLEBUS 



Now waiting has an end. For all computers with 
APPLEBUS a 68000 system is available. 

Using UNIX is possible. Through 
a universal memory expansion 
and multi interface 
you get a multi 
user systems 
for a low price. 


• 68000 CPU with 7 Mhz clock frequency 

• 128 KB RAM you can also use as a pseudodisk 

• memory expansion to 1 MB obtainable 

• Interrupthandling 6502-68000 

• 14 bit timer from 20 fts to 163ms 

• comfortable fullscreen Editor Assembler 


Available software: Editor Assembler DOS 33 


(3011565-0559 DISCOUNT CENTER FOR: 

• SYSTEMS 

• PRINTERS 

• DRIVES 

• DfSKS 

• PFR tPHF&A I C 

COMPUTER DISCOUNT •"“"*»** 


Forth for 68000 (with DOS 3.3) 

Pascal-, Basic-» Fortran (with UCSD-operating system) 
Compiler for 68000 
CP/M-68K with C-Compiler 

AP 20 Intemex with 68000 CPU and 128K RAM 650$ 
AP 26 Memory expansion for AP 20 256K RAM 
extendable tolMb RAM 720$ 

Prices for Software for inquiry 



P.O. Box 7716 Silver Spring, Maryland 20910 


i33 COfflPULcTCiCHlK 


OlperStr. 10 1011 Rose Marie Lane 16 

4800 Bielefeld 14 Stock Ion, CA 95207 
Tel. 0521/444032 Tel. (209) 473-7473 
West-Germany USA 
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For everyone who's tried 
to top the MX-80, bad news. 
We just did. 












The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able to top it. Until now. 

FX-80: Son of a legend. 

The new Epson FX-80 is far more than just 
doo-dads added on to last year's model. It's 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it's fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 
Create your own alphabet. 

With the new FX-80, you aren't limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9x11 matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create "Sally's Gothic" or 
"Tom's Roman" just by downloading and 
modifying standard characters. Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 

Who knows graphics better than Epson? 
Nobody, that's who. And if you don't 
believe it, witness the FX-80, 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam¬ 
ple, not one, not two, but seven different dot 
addressable graphic modes are program 


selectable. And can be mixed in the same 
print line, Everything from 72 DPI (dots- 
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 

Hard-to-beat hardware. 

The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series: logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper .... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 

Be the first on your block. 

We'd be willing to bet that the FX-80 — like 
the MX-80 — will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there ... ask them to 
show you how it works with our computers. 


The New 
Epson FX-80. 
See it at your 
dealer now. 



EPSON 

EPSON AMERICA, INC. 

COMPUTER PRODUCTS DIVISION 

3415 Kashiwa Street 
Torrance, California 90505 
(213)539-9140. 

Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 

Circle 165 on Inquiry card. 





Technical Forum 


A Gauss-Jordan 
Elimination Method Program 

A flexible routine solves simultaneous linear equations 

by Patrick E. McGuire 


You can often represent a technical problem as a 
system of simultaneous linear equations, forming the 
familiar set of n equations and n unknowns. One com¬ 
mon approach for solving these equations is the Gauss- 
Jordan elimination method, which is rigidly systematic 
and straightforward for computer applications. To 
demonstrate, IT1 describe a versatile program, which 
does the following, using the Gauss-Jordan elimination 
method: 

1. Given a matrix of coefficients from any arbitrary-size 
system of equations, the program solves for the 
unknowns. 

2. When used in its entirety, the program functions in 
a calculator mode, i.e,, coefficients are entered in 
response to program prompts. The unknowns are 
then solved. Also, the determinant of the matrix is 
generated as well as the inverse. The latter is a 
preliminary step for matrix division. The input is 
echoed to a line printer, and, of course, the results 
are printed. 

3. When modified slightly, the program performs as a 
concise subroutine for use in a larger program. In this 
case, the input takes the form of an array supplied 
by the calling program. Output from the subroutine 
is then made available in an extended form of the 
same array. 

The program given in listing 1 is written in Level II 
(Microsoft) BASIC as implemented on the TR3-80 
Model 1 microcomputer. You should have few, if any, 
problems adapting the program to other machines. 

I'll briefly review the steps involved in the Gauss- 

394 Ai^guit 1983 © BYTE Publications Inc 


Jordan elimination method to clarify how you can use 
listing 1. 

The Method 

Any system of simultaneous equations can be repre¬ 
sented in general form as shown in figure la. A square 
array formed by the coefficients of x, from figure la 
establishes the coefficient matrix. You append the values 
from the right-hand side of the equations to the array 
to form the augmented matrix, as shown in figure lb. 

You can represent the Gauss-Jordan elimination 
method operating on this augmented matrix in pseudo¬ 
code as shown in figure 2. When you read this pro¬ 
cedure, note that the array is continually altered as the 
various loops progress. Any term labeled "a" in the pro¬ 
cess is the matrix element that remains after all previous 
operations have been completed. After these nested 
loops are performed, the solutions appear in the right- 
hand column of the augmented matrix as shown: 

= ®l,n*l 

x 2 = 

*3 = 



The primes indicate the values derived from the 
numerous divisions, multiplications, and subtractions 
performed in the loops. 

Text continued on page 398 
Listing art page 396 





Pro-Net System 



Professional Local Area Network 




INTERNATIONAL 

SYSTEM5 


Specialist in Networking 
For Microcomputers 


See the PRO-NET SYSTEM at your focal SWI INTERNATIONAL SYSTEMS dealer. 

7741 East Gray Road, Suite 2 • Scottsdale, Arizona 852603496 • 602 998-3986 Telex: 467580 


What's Your 


Being well connected is nor Really that 
Difficult! Make the Connection. The Right 
Connection. The PRO-NET from SWI International 
Systems, Jinks up to 128 of the most popular 
microcomputers at distances over 5,000 feet with 
speeds at 4 million bits per second, "for under 
$300,00 per computer/' 


Select the multi-user operating system that suits 
you best, featuring Password Security, Turnkey 
Command, File and Record Locking, Spooling to common 
Printers, Electronic Mail, Educational Languages, and 
more,..much more. 


Take advantage of the most flexible networking topology for 
your business, professional or educational environment. 

PRONET SYSTEM also allows for the most flexible use of popular 
mass storage available from a large variety of suppliers. 


The PRONET SYSTEM emphasizes computing solutions at an 
affordable cost. Features found in systems costing far more are 
standard components of the PRONET SYSTEM making networking a 
cost-effective necessity. Increased productivity from top level manage¬ 
ment to the department level is part of the PRONET SYSTEM approach to 
distributed computing power, centralized storage, and better communi¬ 
cations. The PRONET SYSTEM provides the missing element to make your 
personal computer a versatile distributed networking communication solution 
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Listing 1: This version of the program stands alone and can be used in a calculator mode (as defined in the text) to solve linear systems . 


100 Ppodram module? fen solution of arbitrary size- 

110 ' systems, of linear- e^u^tious. Solut-icm method is 

120 * Gauss—Jordan Elimination. In addition to the 

130 ' solution vector the matrix inverse is also derived. 

------ - --—-— 

150 ' Patrick Mc-Guir* 

160 " Lafauette, Lfi — I9S© 

190 ' The first section is a utility for use in testing 

20O * the PiKKlule usind keyboard array entry. It may also be used 
210 * "as is" to solve 1 inear- systems. 

220 CLS 

230 INPUT "ENTER MATRIX SIZE, tN X N)i, LNTLk N"iN 
240 DIM fl<N,N*2+l> 

250 FOR X=1 TO N 

260 FOR V=i TO N+l 

27© PRINT" ENTER ELEMENT "*XiV 

280 INPUT fiCX,V> 

29© >t>CT V 
300 htXT X 

310 * End utility section 

320 '-—------— 

330 ■' Extend matrix array for inverse Generation 

340 V*N+1 

350 FOR ^ 1T0 N 

360 V*=Y+1 

37G FKX,V>=I 

390 NEXT X 

390 * End extension section 

40© * ------- 

410 ' This section prints input and extended array 
42© LPR1NT Tflea5>; M 0=|USS-JORDAN ELIMINATION^ 

430 LPRINT TAB<15Input Data arri Array Setup" 

440 FLfiG~l = * Suppress determinant printing 
450 GOSUB 870 

460 FLPKj=03 * Reactivate determinant printing 

470 LPRINTi LPRINT 

480 y Erd input printing section 

49 © ^--™----—- 

500 '---- 

510 ' Begin actual solution 

53© f Pivot row normalization section* divides bu the diagonal 
54© DET=1! 'Initialize the deter m1nant 


550 FDR R=1 TO N 
560 J-2*N+1 
570 DIU=A<R,R> 

58© DET=DET+DIUs ' Update determinant 
59© FOR H=1 TO J 
60© R<R,H^H<R,FPxDlU 
610 NEXT H 

62© ' End row normalization section 

630 '-—— - 

640 * Non-Pivot row reduction section 
650 FOR S-l TO N 
66© 0=FKS,R> 

67© IF S^R GOTO 7i© 

6S0 FOR 1=1 TO J 
69© A<S,T:>=ACS,n-RCR,T>*Q 
7©8 NEXT T 
710 NEXT S 

720 ' End row reduction section 
740 NEXT R 

75© ✓.... . ...■... 

76© * Er^f of' solution sections 

77© '---—-—------ 

760 ' —--—-—---— 

79© ' Print heading for solution output 

I3©0 LPRINT TRB<: 15^ i" Gauss-Jordan Elimination Results 11 

el© GOSUEi 870 

02© FOR P-1 TO 6* LPRINT* NENT P 
830 END 
84© ' 

850 ' ... .. . 

860 * Line printer output subroutine 

87© FOR X=i TO N 

830 FOR V=1 TO 2*N+1 

890 LPRINT USING ''###„ 4*Mt N jACX, V> J 

980 LPRINT " "S 

910 NEXT V 

920 LPRINT 

939 NEXT X 

94© LPRINT 

950 IF FLAG-1 GOTO 970 

960 LPRINT ■DETERMINANT - " iDEl 

970 RETURN 


A 


Expand Your 
Networking Capabilities 



With ASCI - The Interface Experts 

ASCI Switches can solve your RS-232 
anti Parallel networking problems 
other companies sell you boxes ... ASCI has customized 
interfaces. For the same price as an off ihe shelf product. 
ASCJ can provide the service you need to develop a network 
that works for you, 

ASCI gives you the interfacing products that enable 
you to create... 


* office Automation Systems 

* Peripheral Sharing Systems 

* Scientific Equipment Mix/Matching 

* Process Control Networks 


Call ASCJ today and receive our FREE brochure— 
Low Cost Local Area Networking... 



213 - 793*8971 


Advanced Systems Concepts, Inc* 


435 N. LAKE AVENUE, DEFT. B 
PASADENA CALIFORNIA 91101 
TELEX: 701 21 S 



THIS IS THE YEAR OF THE HARD DISK. TRADE-IN YOUR 
EXISTING 5W' DOUBLE SIDED, DOUBLE DENSITY DISK 
DRIVE ON A NEW 5V-" WINCHESTER SUBSYSTEM. 
McNEILL WILL GIVE YOU $200 FOR YOUR OLD DRIVE, 
TOWARD THE PURCHASE OF ANY ONE OF THE FOLLOW¬ 
ING HARD DISK SUBSYSTEMS. 

10 MB IMi formatted subsystem ^ 

(2 yr. LTD warranty). ....... $1849 

22 MB AMPEX formatted subsystem 

(1 yr. LTD warranty)...*- $2499 tMfT 

44 MB AMPEX formatted subsystem 

U yr. LTD warranty). ....... $3499 

Hard disk subsystems include Z80 interface card, controller cabi¬ 
net, power supply, cables, and hard disk. Compatible with: 
IBM-PC, Osborne, North Star H TRS-80 Model IL Televideo 002, 
Apple with CP/M, Heath/Zenith, any Z0Q S-100 System. 

We carry most major brands of memory boards for your IBM-PC 
AST Research, Persyst, Seattle, Quadram. 


QUADLINK - Apple Software on IBM .............. $549 

We carry most major brands of printers. Here are a few examples 
of our prices: 

Epson FX80 (in stock) .... $549 

Prowriter S5lOAg ...... *... $379 

C Itoh F-10 .... ..... $U99 


Special Department for Universities. We accept purchase orders. 
All prices are F O B. El Toro, CA. All prices are subject to change. 



714-768-8114 

Suite 186 * 25422 Trabucco Rd. #105, El Toro, CA 92630 
In Europe: McNeill, 138 University St„ Belfast, Northern Ireland 
BT7 IJH TELEX 74351 
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Introducing a sensible solution 
to the problems of dBASE II. 



dBASE II 


The Sensible Solution 

Records Per File 

65,535 


999,999 

Maximum Record Size 

1,024 bytes 


1,536 bytes 

Fields Per Record 

32 


384 

• •• :•:> - : ■ - :: 

Key Fields Per File 

7 


10 

Number of Files 

Simultaneously Accessible 

2 


10 

Number of Screens Per Program 

Limited by 
system memory 


Limited only by 
system storage 

Data .Dictionary 

No 


Yes 


We don't mean to debase dBASE H, but if 
you're looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another; you can 
only access two at a time. 

So, as good as dBASE U is, its limitations can 
quickly paint you into an electronic corner 

And that's why we created The Sensible Solution, 

Finally 

A sensational relational. 

Along with all the usual things you expect 
from a data base manager, The Sensible Solution lets 
you handle the kind of tough assignments that 
dBASE H can't; 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


Ready to get down to business. 

A data base manager without ready-to-run 
application programs is hardly worth the disk it's 
copied on. 

So, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper ™ or 
Sensible Management™ our complete one-entry 
accounting and management system. 

They're both affordable. Business-tested, And 
supplied with source code so you can make your 
own modifications, 

A sensible trial offer. 

When you purchase The Sensible Solution, 
we'll send along a special trial disk that lets you create 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Except the problems of dBASE II, 


The Sensible Solution 

To order, write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 

Phone (206) 454-2261 Prices; The Sensible Solution— $695, Sensible Solution Bookkeeper— $495, Sensible 
Management— $895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 

dBASE flea regisiered trademark d AshtonTate Sensibfe Solution, SensLUe Solution Bcokkasper and Sensitfe Solution Managemenl are trademarks d OHankm Computer Systems, Inc 
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anJfi + a 1SL x a + aia*a+ .a t ^t„ = 

321 Xi + 322*2 +.a2„X n n 32^+} 

^3iXi +.......... - £&.*!. — 3a,«+i 


3*lXl +. .. - ■ a nB X B = 









(lb) 


#12 3lS 






32i 

322. 




.... 32, 

32,^1 

^31 - 

* 





33 lfl+ l 

Bn 1 ■ 

* 







Figure 1: A general representation of any set of simultaneous equa¬ 
tions is shown in figure la. The coefficient array from the system 
of equations in la sets up the solution for x v x 2f etc., when you 
form the augmented matrix shown in lb by appending the values from 
the right-hand side of the equation to the array. 


tor k** 1 to rt 
tor im i to n 
tor jm i to (r? + 1) 

a ByfBkh i when i~A 
or 

= 3(j- (aja^la*), when i * k 
next j 
next i 
next k 
end 

Figure 2: The Gauss-jordurt elimination method, shown here in 
pseudocode, can he used to solve most simultaneous systems of 
equations > 
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Figure 3; Appending the array of Is and Os prior to performing the 
elimination procedure automatically yields the matrix inverse. 


Text continued from page 394: 

The inverse of the coefficient matrix can also be gen¬ 
erated simultaneously during this routine. To do this, 
the original array (see figure lb) is extended to include 
an identity matrix of size n f as shown in figure 3. Then, 
the inner loop of the pseudocode is extended to 

for; = 1 to (2 n + 1) 

After the program is run, the matrix inverse is the result 
of the operations performed on the identity matrix. 

The coefficient-matrix determinant can also be concur* 
rently derived by taking the product of each term a**, 
as it is encountered, while the loops proceed* Called 
pivot elements , these terms lie along the diagonal of the 
matrix. 

For additional information on linear systems analysis 
and matrix manipulation in general, see Computational 
Matrix Algebra by David Steinberg (McGraw-Hill, 1974). 

Using the Program 

Use of the program in listing 1 is straightforward. As 
a problem-solving tool or teaching aid, the entire listing 
as given should be employed. 

Operating as a stand-alone program, the routine first 
asks for the matrix size n of the n x n coefficient array. 
Then, the user is prompted to enter the augmented ar¬ 
ray, element by element. The first entry is element 1,1 
and the last is n f w+1. 

After the last data entry, the program adds the array 
extension for generating the inverse, prints the input data 
(with extension), and proceeds with the solution. The 
solution sequence performed next is similar to the 
preceding pseudocode. Finally, the program prints the 
solution array along with the determinant. 

Figure 4 shows a sample run based on the following 
set of equations: 

2x 2 - 4x 2 + 5r 3 = 6 
7x 1 + 4x 2 + 5x 3 = 6 
2x x - 3x 2 + 6x 3 * 5 

Note that the solutions 

x 1 = 1.443, x 2 = —0.902, and = -0,098 

appear in the +1 column of the resulting array. In this 
case, the solution vector lies in the fourth column, and 
the determinant of the coefficient matrix given in the 
original first three (n) columns is 61. 

You should use the version in listing 2 when you want 
the program to be a subroutine in a larger program. The 
calling program must have previously filled the array A 
with data and specified the value of N, where N equals 
n of an n x n system. After the equation is solved, the 
main program can extract the solution vector and/or the 
inverse from the extended array. The determinant is also 
available as the variable DET. The calling program must 
include a dimension statement allotting enough space 
for the largest array (n by 2 n + 1) to be solved. 
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SB-80 Single Board Computer 



Z-80-A 
64K RAM 

Fully Assembled and Tested 

Size: 16"x13' r 
Same as 2 8^ floppy 
drives. Requires: 

+ SV 1.5 Amp 
+ 5V 1.0 Amp 
+ 12V 1,5 Amp 


* 425 “ * 


Colonial Data 


SB-88 


16 BIT 

IBM PC® COMPATIBLE 



The $B~8Q single computer board along with 1 or 1 Binch disk drives, a power 
supply, an enclosure, and a CRT give you a complete computer system that 
can be used for either business or personal use and will still allow for upgrade 
options (up to 4 floppy dirves, 5 to 40 meg hard disk)* 


■ 16-BIT — 8088 Processor 

■ 64K RAM (Expand to 256K) ■ Dual 409 KBYTES 5 W Floppies 

■ Runs MS-DOS® Operating System ■ Includes RS232C Port 


CONSTRUCTION 


2 PARALLEL I/Os 


■ Total of 5 Expansion Slots 


• Computer is fabricated on a single 
printed circuit board. 

• Sockets for ail integrated circuits. 

• 50 pin connector allows access to 
system for future expansion. 

PROCESSOR 

• Z80A with 4 MHZ system clock with 
no wait states. 

MEMORY 

• 64K of 200ns dynamic RAM is stan¬ 
dard ,4116 IC p s, 

• Parity protection is standard A 
memory error places the system in a 
permanent wait state and lights on 
LED indicator. 

ROM 

■ 256 bytes bootstrap 

2 SERIAL I/Os 

• Z0OA-SIO/O dual channel chip. 

• Two complete bidirectional serial 
ports with RS232 buffering. Fully 
programmable for Asynch. Bi synch, 
and SOLC. 

• Programmable dual baud rate gener¬ 
ator on board. Selectable baud rates 
up to 19.2kb. Provisions for modem 
supplied clocks. 

• Interrupts or polling under program 
control. 


* ZSQ-A-PiQchip 

* Two complete TTL eight-bit bidirec¬ 
tional pods with extra handshake 
lines. Interrupts or pollings under 
program control 

* Printer support through one parallel 
port 

CGUNTER/TIMERS 

* Z80A-CTC chip 

* Four separate counter/timers under 
program control. 

Counters can count external events 
and can Interrupt or be polled. 
Timers are programmed to interrupt 
or signal an external device after a 
desired time interval. 

FLOPPY DISK CONTROLLER 

■ Uses Western Digital 1793 controller 
chip which supports soft-sectored 
formats under program control 

* Standard iSM — CP/M single den¬ 
sity formats or double density 60OK 
bytes per side. Density is selected by 
way of software control; runs CP/M 
2 . 2 *. 

EXPANSION 

* 50 pin connector bus allows for fu¬ 
ture expansion capabilities. 

OPTIONAL 


Additional 64K RAM 




• Winchester Host Adaptor board for 
Shugart SA-10Q0 or Corvus Hard 
Disk. Includes Cables. $236.00 


• SB-80 BIDS is available for $45.00 CP/M '2.2 modified by S & M Systems to run on a 


single board is available for .$130.00 

• SB-80 Technical Manual..$60 00 



$90.00 


CABINET KITS 

Metal cabinet with proportionately balanced air flow-con¬ 
vection cooling, AC power cord connector, lighted power 
switch, Fuse assembly, 0L65 Dual drive power supply 
(Will also power single board CPU), AH hardware included 
to mount 2 fT disk drives. Includes space area to mount 
any single board computer. Fully assembled and tested. 


SB-...Cabinet Kit £395.00 

SB-..Bare Cabinet $145.00 


SHUGART FLOPPY DISK DRIVES 

455 (5 W DS/DD) Slim.S230.00 2'440.Q0 

SOI (B"SS/DD).*.S385.00 2/750.00 

051 (8 P DS/DD).S4 05.00 2/940.00 

860 (8" DS/DD) Slim.$475.00 2/920.00 


PRINTERS 


Okidata Microline 80 (00 col, 80 cps).$350. GO 

Okidata Microline B2A (80 col, 120 cps)..... $450.00 

Okidata Microline 92 (80 col, 160 cps).$550.00 

Okidata Microline 93 (136 col, 160 cps) _ $950.00 

C.lfoh Starwriter40 (40 cps, Daisy).$1400.00 

C.ltoh Starwriter 5S (55 cps, Daisy)- . $1700.00 


TERMINALS, KEYBOARDS, CRTs 


ADDS Viewpoint Terminal.$570.00 

Keylronics IBM Compatible Keyboard ........ E25O.0O 

"Gorilla'' Monochrome Monitor (12") .$99,00 

Princeton Graphic Systems RGB 
Colo r Mo nitor (1B M Co mpati ble) .$499.00 


HOWTO ORDER Phone orders using American Express, Visa, MasterCharge, Bank wire transfer, Cashier's or Certified check. Money Order, or Personal Check (allow 10 days to clear). 
Please add 5% for shipping, handling and insurance. Connecticut residents add 7.5% sales tax. All equipment is subject to price changes and availability without notice. Ail equipment is 
new and comes complete with manufacturers warranty Showroom prices may differ from mail-order advertisement 


' 1 la A pi era domestic U.S. price 

* IMB PC is & registered trademark of ISM Corporation, 

* MS-DOS is a registered trademark of MICROSOFT 

* CP/M is a trademark of Digital Research Carp. 



Colonial Data Services Corp. 

105 Sanford Street Hamden, Conn. 06514 
(203) 28A-2524 • Telex: 956014 


Circle 76 on inquiry card. 
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(4a) ENTER MATRIX SIZE, {Nx W), ENTER N ? 3 

ENTER ELEMENT 1 1 
? 2 

ENTER ELEMENT 1 2 
? -4 

ENTER ELEMENT 1 3 
? 5 

ENTER ELEMENT 1 4 
? 6 

ENTER ELEMENT 2 1 
? 7 

ENTER ELEMENT 2 2 
7 4 

ENTER ELEMENT 2 3 
? 5 

ENTER ELEMENT 2 4 
? 6 

ENTER ELEMENT 3 1 
7 2 

ENTER ELEMENT 3 2 
? -3 

ENTER ELEMENT 3 3 
? 6 

ENTER ELEMENT 3 4 
? 5 


Gauss-Jordan Elimination 
Input Data and Array Setup 


2.000 

-4.000 

5.000 

6,000 

T000 

0000 

7.000 

4.000 

5000 

6.000 

0.000 

1.000 

2.000 

-3.000 

6.000 

5.000 

0.000 

0.000 


0,000 

0.000 

1.000 


(4c) 


TOGO 

0.000 

0.000 


Gauss-Jordan Elimination Results 

0.000 0.000 1.443 0.639 0.148 - 0.656 

t.000 0.000 -0 902 -0.525 0.033 0.410 

0.000 TOGO -0.098 -0.475 -0.033 0.590 


Listing 2: This is an abbreviated form of listing X which is intended 
for use as a subroutine in a larger program. 


50000 ' Subroutine to perform Gau-i^-Jordso solution 

50810 ■*" of simultaneous linear e«nuations- The matrix 

50020 J inverse and deter-mir^amt are also derived* 

5B030 '---—------— - --- 

50040 ■" PatricK rlc-Guire 

50050 " Lafayette* Lfl —- 1080 

50060 ' —. ..—---—-—- - - -- 

50070 -—---------- 

50030 ' Extend matrix array for Inverse denvratlon 

50030 y^N+1 

50108 FOR X-l TO N 

50110 V-V+l 

50120 I=N+2: J=2 ; pH+1 

50130 FOR K=I TO J 

50148 RCX,K>=0 

50150 IF K=Y THEM R<X^K>^i 

5016© NEXT K 

50170 NEXT X 

50130 ' End extensiort section 

50138 ^--—---—-—--- 

50200 -——--—-- 

50218 ' Beain actual solution 

50220 ^--—-— - - - 

5023B ' Pivot rou normal!Nation section^ divides bv the diagonal 

50240 DET=l: r Initial lie the determinant 

50250 FCIP R=I TO N 

5026© J=2*N+1 

50278 m U*A<R,R> 

50290 DET=DET*DIU: * Update determinant 
302*30 FOR H= 1 TO J 
50388 H>xDIU 

5031Q NEXT H 

50328 * End row norma11nation section 

50330 ' ---------—-—-- 

58348 Non-Piyot row reduction section 

50358 FOR TCI N 

58360 Q=A<5,R> 

5037© IF S=R GOTO 58410 

50390 FOE T-l TO J 

50331© At£^ T> 5*T > -R <H, T>*G 

58408 NEXT I 

58410 NEXT S 

50420 r End row reduction section 

50438 * ------ 

50448 NEXT R 

50458 ■' ----■-■------- 

50468 * End of solution sections 

50470 ■* .. .* . -— - -- -™ 

584SB RETURN 


Determinant = 61 

Figure 4; The example system of equations given in the text is solved 
here using the program in listing 1. Figure 4a is an illustration of 
the data-entry process as it appears on screen , Figure 4b is the 
augmented matrix with appended Is and 0s formed from the input 
data. Figure 4c shows the solved matrix ; values of the unknowns x lf 
x 2r and x^ are in the fourth column in this case. 

Summary 

The version of the Gauss-Jordan elimination method 
described here includes some compromises. For exam¬ 
ple, if any of the diagonal elements (a n , a 22 , **33, etc.) are 


or become equal to 0 , the solution fails. Ways exist to 
overcome this deficiency but the inverse generation and 
determinant features are destroyed if you use simpler 
methods. There is another method, called the Maximum 
Pivot method, which overcomes the zero-diagonal prob¬ 
lem and retains the other features. However, this pro¬ 
cedure is significantly more complicated and time- 
consuming. Fortunately most physical problems do not 
exhibit the zero-diagonal difficulty.* 


Patrick E. McGuire (102 Duncan Circle , Lafayette, LA 70503) is a registered 
professional petroleum engineer and assistant district manager of a major oil 
company. 
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McGraw-Hill B ooks tore 

McGraw-Hill B 


How to increase control and cut 

programming costs in DP installations 

SOFTWARE 

MAINTENANCE 

The Problem and Its Solutions 

by James Martin and Carma McClure 

For the many organizations that maintain old 
systems at great cost, this book introduces 
techniques to increase control and cut costs. 
472 pp. $38.00 


Please print clearly. 
Bookstore 



1221 Avenue of the Americas 
N.Y, N.Y 10020 BS34 

Please send me __..copies of 

Software Maintenance by James Martin 
and Carma McClure at $38.00 each. 
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BYTE West Coast 


The Future of Software 

Design 

Industry looks to software as the source of the next wave 
of innovation in microcomputers 


Software, after years of taking a 
backseat to hardware, has finally 
come into its own. Today there is 
general acknowledgment of soft¬ 
ware's importance. It is the bridge 
between the machine and the user— 
the tool that brings the power of the 
computer to the user. And software 
is defining today's crucial information 
issues. 

Instead of the emphasis of past 
years on building better and more 
powerful machines, the emphasis 
now is on how to harness the full 
power of the existing hardware 
through improved software design. 
The promise is that the existing 
machines could do the job much 
better—more easily, more efficient¬ 
ly—if software were better designed. 

And this promise, in turn, leads 
straight into several key issues that 
are facing software developers today. 
What, exactly, constitutes a better 
design? Of the various approaches 
that software design can take, which 
will be most effective in helping users 
access the full potential of their 
machines? 

Currently software developers face 
five major issues. None has easy 


This month the BYTE West Coast editors 
relinquish their forum to BiU Gates. As chair¬ 
man of the board of Microsoft Corporation, Gates 
directs the efforts of one of the microcomputer 
industry's major software houses and has some 
definite opinions about the arrivat of the soft 
revolution. 


by William Gates 

answers. The stand that each of the 
major players in the field chooses to 
take on these issues—and the degree 
to which the ultimate judge, the user 
marketplace, accepts each stand—will 
determine the direction of software 
design. 

A great deal of money will be in¬ 
vested in these choices. The cost of 
developing a fully integrated family 
of applications is enormous. Apple 
talks of investing $50 million to 
develop a complete applications 
family; Xerox views the job in terms 
of hundreds of man-years. Therefore, 
each software developer is going to 
have to take a good hard look at each 
of these issues and make its choice 
with great care. A wrong choice will 
be costly at best; at worst, it could 
spell financial disaster. 

In this article. I'll examine today's 
central software issues, analyze the 
pros and cons of the possible choices 
within each issue, and hazard some 
guesses as to which directions will 
prove to hold the key to the software 
packages of the future. 

Integration 

Integration has been a byword in 
the software industry for some time. 
But the issue here is not superficial 
integration. I am not talking about 
taking various products and calling 
them by similar names. I am not even 
talking about moving the data back 
and forth between the products 
through some sort of low-level 


numeric description, where special 
commands must be given each time 
the user wants to move data from one 
application to another. 

Such an approach, although better 
than no integration at all, presents 
the user with two major problems. 
First, special commands take con¬ 
siderable time and effort, both in the 
initial learning and in their applica¬ 
tion each time the data is to be 
moved. Worse yet, with this type of 
integration, important information 
about the data is lost. Take sales data, 
for example. In a particular applica¬ 
tion, users may have described sales 
by time period (daily, weekly, or 
monthly), by sales unit (sales rep, 
product line, or division), and by the 
form in which they want to print it. 
With today's level of integration, if 
they try to move this data from one 
application to another, they general¬ 
ly will lose some of these important 
descriptors. The data will be devoid 
of its full structure. 

The two key features of real integra¬ 
tion, then, are that it must capture all 
data descriptors and it must be auto¬ 
matic. That is, to get two applications 
to work together, there should be no 
need to continually move the data 
back and forth manually. If, for ex¬ 
ample, users need to combine data 
from their balance sheets and their 
income statements to do monthly 
reports, they should be able to 
specify what data they want the 
reports to include and in what format 
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it should be printed. The rest should 
be automatic-graphs, charts, and 
all—without any need to go back in 
and reinput or redescribe the data. 

This is how fully integrated soft¬ 
ware will work. But the big question 
is, how do you get there? Basically, 
two possible approaches exist: either 
build one single application that does 
everything or else find better ways of 
moving data between separate appli¬ 
cations. 

The first approach has a definite 
appeal, in view of the fact that no one 
has yet developed a way of moving 
data between applications in a high- 
level form. But there are three signifi¬ 
cant drawbacks to the idea of build¬ 
ing a single applications package that 
does it all. 

First, there is the problem of 
specialized expertise. Even if one 
software developer had the expertise 
to build a complete set of generic 
applications—time scheduling, proj¬ 
ect scheduling, database develop¬ 
ment, electronic spreadsheets, and 
the like—it would be impossible to 
find a single vendor who had the ex¬ 
pertise to build all the necessary ver¬ 
tical applications. And vertical 
packages specific to different profes¬ 
sions or companies are going to be a 
major segment of the software 
market. This need, then, points to 
the importance of developing an ap¬ 
proach to integration that lets dif¬ 
ferent parties with specialized types 
of expertise come in and provide 
specific vertical applications of the 
various packages. 

A second problem with the ap¬ 
proach of developing a single ap¬ 
plication that does it all is that it re¬ 
quires the selection of a single data 
structure. Because a data structure 
that is ideal for one application may 
be clumsy and inefficient for another, 
the net effect of this approach is that 
it compromises individual applica¬ 
tions. For example, an in-memory 
data structure that is well suited to a 
spreadsheet application may be poor¬ 
ly suited for a database package. In 
fact, it may be totally unusable. If 
users want to develop graphs from 
the data stored in all the separate cells 
of a spreadsheet, for example, and 
they have to move the cells around 


and give a special set of commands 
each time they need graphs drawn 
{or, alternatively, find a macro string 
that will accomplish the same end), 
they are not going to be likely to use 
the application very frequently. 
Clearly, different applications require 
different data structures to make 
them easy to use. 

The third difficulty with the single- 
application approach is that the com¬ 
mand structure could easily become 
overstrained. The number of different 
commands and decision trees could 
become a significant problem. 

For all of the above reasons, Apple 
and Microsoft are in agreement that 
the best solution is to have multiple 
products that can easily pass data 
back and forth. This doesn't mean 
that the products cannot be priced as 
a single package, or that they can't all 
be on the screen at one time. But it 
does mean that they will be based on 
different data structures and will use 
different command structures. 

User Interface 

A second crucial decision area fac¬ 
ing software developers today in¬ 
volves the development of standards 
for user interfaces. Developers are in 
general agreement on some of these 
issues. For example, it is generally ac¬ 
cepted that packages should include 
online "help" files so that users can 
immediately call up a piece of help 
text that is designed for the specific 
context in which they find 
themselves. Similarly, menus written 
in standard English and full-sentence 
prompts are generally accepted. 
Visicorp, for example, is moving away 
from the use of coded commands {/) 
and toward the use of English words. 

The big issue today in the area of 
user interfaces is the introduction of 
graphics. To many people, graphics 
implies the drawing of bar charts, 
isometric charts, etc. But the graphics 
issue is, in reality, far broader than 
that. 

The question is how to present data 
on the screen. So far, companies have 
been fairly confined in how they use 
the screen to present data. For a long 
time, they could only put characters 
(and monospaced ones, at that) in 
specific positions on the screen. This 


may not seem like a problem at first 
glance. But stop and think for a 
minute: if every time you went to use 
a piece of paper or a chalkboard you 
had to take little letters and place 
them where you wanted them, 
wouldn't you find this approach to be 
restricting? You might find yourself 
using the paper or chalkboard a great 
deal less than you now do, when you 
have the freedom to put arbitrary im¬ 
ages there in any form. 

The new graphic technology, with 
its use of pixels and bit-mapping, is 
bringing this same richness to the 
computer screen. The ability to view 
the screen as a piece of paper and to 
put arbitrary images on it means that 
graphics are going to be used for a 
great deal more than just drawing 
graphs. Icons, for example, tell the 
user what is happening in a much 
more compact and compelling way 
than words. Cursor displays to show 
users their positions are another form 
of visual feedback. For example, 
when users are deleting something, 
the screen could show scissors mov¬ 
ing around the material being 
deleted. Even graphs and diagrams 
will be revolutionized by the new 
graphics technology because the time 
and effort required to produce them 
will be significantly reduced. In fact, 
what the new graphics technology 
represents is a revolution in user 
interfaces. 

The bottom line is that graphics are 
going to be a standard part of all com¬ 
puters. No machine that costs more 
than $1000 will be without a built-in 
bit-map graphics screen. And the 
software analog of that hardware 
statement is that, one year from to¬ 
day, no decent application software 
family no decent language family 
and no decent operating system will 
be without extremely high level sup¬ 
port for this type of graphics capabili¬ 
ty, It will be no small task for the soft¬ 
ware developers to achieve this 
graphics integration, but it is a 
necessary task. Furthermore, the 
graphics capability is not going to be 
in the form of add-on packages that 
users go out and buy after they have 
bought their computers: it will be 
part of the definition of the machines 
themselves. As such, it will require 


402 Auguit 1883 © BYTE Publicationi Inc 




very high level primitives to allow the 
user to easily access the graphics cap¬ 
abilities. 

As the above observations indicate, 
software developers are going to have 
to agree on some user-interface stan¬ 
dards to allow the full power of this 
graphics revolution to be felt. First, 
they will need to develop some stan¬ 
dards for incorporating the graphics 
capability into the machine, Apple is 
already moving in this direction with 
its development of a strong operating 
system as a foundation for such built- 
in features. Second, they will need to 
agree on some high-level operating 
system commands to make the 
graphics capabilities readily accessi¬ 
ble to the user. 

Data-Storage Metaphors 

Selection of the most appropriate 
data-storage metaphor is one of the 
toughest issues facing the software 
industry today. Basically, this term 
refers to the way the user perceives 
the storage of data within the system. 
Take Apple's Lisa system, for exam¬ 
ple, which is supposed to be capable 
of being learned in 20 minutes. 
Learning the spreadsheet application 
is going to be easy only for people 
who are used to working with 
formulas-—people who like formulas, 
who understand them, and who 
understand how they can work 
together in an interdependent 
fashion. A data-storage metaphor 
that is based on placing formulas in 
cells of a spreadsheet is never going 
to be easy for most people to learn, 
regardless of how the system is 
dressed up with easy-to-remember 
icons, simple English commands, 
and so forth. 

Xerox, on the other hand, uses a 
linear, document-oriented metaphor. 
It includes different types of frames 
(text, graphics, and so forth), but the 
orientation is still that of a document, 
which is scrolled through in linear 
fashion. 

The direction that Microsoft is tak¬ 
ing is toward a database metaphor. 
We undertook a study within our own 
offices to look at the ways people ask 
about and record data. Our findings 
showed that the data itself is the key; 
people generally take a database ap¬ 


proach in recording and accessing in¬ 
formation. Someone wanting sales 
figures for the previous year, for ex¬ 
ample, would not create a spread¬ 
sheet with empty cells and then send 
it to the accounting department to 
have the cells filled in. Rather, the 
person would start with the data that 
he had and request the additional 
data needed to complete the picture. 

You can see that the metaphor 
question is entirely separate from 
concepts such as graphic icons or 
windows. It is also a much more dif¬ 
ficult issue to deal with. The effort, 
however, will definitely be worth our 
while: it is in this area, more than any 
other, that we can make the break¬ 
throughs that will allow the ordinary 
user to view the computer as simple. 
A software approach built around the 
right metaphor will allow users to 
walk up to the machine, immediate¬ 
ly see the data that they have put into 
the system, and then easily choose 
the applications that will allow them 
to view that data in the formats they 
need-all without having to refer to 
files, spreadsheet cells, formulas, or 
any other complex constructs. 

Tying Personal Computers 
to Mainframes 

A fourth major concern that soft¬ 
ware developers need to address is 
the growing interest in tying personal 
computers into mainframes. Because 
of the significant differences among 
mainframes, this is no simple matter. 
Mainframes—even those made by 
the same vendor—have different file 
handlers, different communications 
software, and different operating 
systems. The IBM 370 alone has at 
least six major operating en¬ 
vironments and, within each of 
those, multiple databases. Creating 
the software that will allow a per¬ 
sonal computer to tie into such a 
machine will not be a trivial task. 

The problem is not simply tying 
two machines together. That has 
already been done: software exists 
that will turn the personal computer 
into a terminal, ignoring its local 
intelligence. 

The difficulty is to create a method 
of tying the two together that will 
allow automatic database querying. 


Users should not, for example, have 
to know JCL (job-control language) to 
access data from the mainframe. Nor 
should they need to learn a complex 
set of command structures. Rather 
they should be able to query the com¬ 
puter for data anywhere in the 
system and have the system itself use 
its intelligence to retrieve that data. 
In fact, the way the data was initially 
described in the dictionary should 
tell the system where to go to get it— 
whether to go, for example, to the 
mainframe, CompuServe, or Dow 
Jones. Resolving this software prob¬ 
lem will not be easy, but it must be 
accomplished; the increasing use of 
personal computers in large organiza¬ 
tions makes this a central concern 
today. 

Expanded Definition 
of an Operating System 

An important development that 
you will be seeing in the near future 
is a greatly expanded definition of an 
operating system. Microsoft, for ex¬ 
ample, as the vendor of one of to¬ 
day's most popular operating 
systems, MS-DOS, is planning to in¬ 
corporate an increasingly higher 
number of functions into that system. 
Graphics capabilities, user-interface 
capabilities, networking—all will be 
incorporated into the operating 
system. Instead of these functions be¬ 
ing considered add-on products, they 
will automatically be a part of every 
machine. This means that applica¬ 
tions writers will be able to assume 
that these functions are there and 
design their packages accordingly. 

The Soft World Is Here 

As the above observations indicate, 
the innovation taking place in the 
world of computers today originates 
with software. No longer do you 
need to go out and build better, more 
powerful hardware to achieve pro¬ 
ductivity improvements: you simply 
develop a new software package, and 
people can put it to use immediately 
in their existing machines. The revo¬ 
lution is here—and it is soft.® 


William Gates is chairman of the hoard of the 
Microsoft Corporation (10700 Northup Way, 
Bellevue, WA 98004), 
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The 8086 —An Architecture 
for the Future 

Part 3: Instruction Set Continued 

Program transfers, string manipulations , and processor-control 

instructions are covered 


In the previous two articles, I in¬ 
troduced the 8086 instruction set and 
demonstrated how it began to fulfill 
programmers' needs. Memory 
variables can be designated as the 
destination of most operations, and 
the addressing modes support the 
needs of compilers. In this final part, 
I look at 8086 program transfers, 
string manipulations, and processor- 
control instructions. 

Program Transfers 

Instructions are fetched from 
memory using the CS register as the 
segment register and the IP register 
as the offset. The program-transfer 
instructions (see table 1) can change 
the contents of the CS and IP 
registers or just the EP register. 

For example, the JMP (jump) in¬ 
struction does an unconditional 
transfer to the target location. The 
two major forms of JMP are direct 
and indirect. 

The direct JMP instructions have 
three forms: short, near, or far. The 
short and near JMP instructions add 


by Stephen A. Heywood 

a displacement contained in the in¬ 
struction to the IP register. Using a 
displacement instead of a direct ad¬ 
dress for these jumps helps the code 
become position-independent. This 
code can be located anywhere in 
memory because these jumps are a 
displacement from the current in¬ 
struction instead of an absolute ad¬ 
dress. The short form contains a 
1 -byte displacement that adds to the 
IP register in order to jump +127 or 
-128 bytes from the next instruction. 


The near form contains a 2 -byte 
displacement that adds to the IP 
register for jumps within a 32 K-byte 
range. It can also be used to jump 
anywhere within the current pro¬ 
gram segment. 

As noted earlier, a segment can be 
as long as 64 K bytes. This is due to 
the offset being given by a 16 -bit 
register. This addressing method 
makes the segments appear circular, 
as opposed to linear for earlier 
microprocessors. For example, if a 


Mnemonic 

Description of Operation 

JMP target 

Jump to target location 

Jcond target 

See table 2 

LOOP target 

Loop 

LOOP E/LOO PZ target 

Loop while equal/loop while zero 

LOOPN E/LOOPINZ target 

Loop while not equal/toop while not zero 

JCXZ target 

Jump if CX = 0 

CALL target 

Call procedure 

RET optional-value 

Return from procedure 

INT type 

Interrupt 

INTO 

Interrupt if overflow 

IRET 

Interrupt return 

Table 1: The S0S6 program-transfer instructions are used to modify the values in the CS 
and IP registers or the IP register alone , 
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MATRIX PRINTERS 

EPSON-MX a FX MODELS 
C I TON 8510/TEC/PMC 

□ MP 100 
DMP 200 

□ MP 400 
DMP 500 
DMP 2100 

ANADEX 9501-A 
CENTRONICS 352/353 
QKIDATA PRINTERS 

PRINTER CABLES AND INTERFACES AVAILABLE. 

CALL FOR CURRENT PRICING INFORMATION. 


LETTER QUALITY PRINTERS 

C.ITOH F-T0 00 CPS) 

DAISY WHEEL II |RS) 

NEC 3510-3550 
NEC 7710 7730 
BROTHER COMREX 


$1444 

With standard 40 track 
double density drives 
Over 340,000 bytes 
meludes TDOS 


$1644 


With 2 dual headed 40 
track dbl density drives 
Over 730,000 bytes 
Includes DOS PLUS 3 4 
($150 value) 


Fully assembled and tested systems that are software compatible and functionally 
identical to Radio Shack units sold al computer stores for $hundreds more. 

□ CONTROLLER BOARDS are high quality double sided epoxy boards with gold 

plated contacts 

□ POWER SUPPLY is the finest switching type available 

□ MOUNTING HARDWARE includes power and data cables 

□ DISK DRIVES are Tandon. the same ones used by Radio Shack .40 track, double | 

density, with a 5 millisecond stepping rate 


TCS MODEL III DISK EXPANSION KITS 

1 Controller, Power Supply Mounting Hardware A Instruction ... .. S279| 

2 Controller. Power Supply Mounting Hardware A one 4D track Tandon Drive $4701 

3 Controller, Power Supply. Mounting Hardware & two 40 track Tandon Drive $6771 

3A Kit 3 but wilh swo BO Irack drives {dual 40's) $S79| 

3B Kit 3 but wilh two 160 track drives (dual &Q r s). . $1099| 


TCS Model III and Color Computer 

Ask about the Green or Amber CRT for your customized Model ill 


TRS-80 


Model III and Color Computer 

With Original 90 day Manufacturer's Limited Warranty 
Call for current pricing information on the 

Model II...Model 16...Model 12...Model 4 

All Radio Shack Equipment shipped from our store tn 
Brady, Texas. 


r 


■TCS DRIVE CABINET is industrial grade heavy guage metal, safely fused, and comes 
Iwith gold plated external connector wild extender cable 


1 DRIVE in Cabinet 


|4Q track single sided . 

I&Q irack (dual sided 40 track) 
■ 160 track (dual sided 80 track 


1 DRIVE/Double Cabinet 


i 40 track single sided 
190 track (dual sided 4i track) 
1160 track (dual sided B0 track) 


5249 

5329 

£449 


S289 

S3B9 

5499 


2 DRIVES/Double Cabinet 

140 track single sided . 5489 

I B0 track (dual sided 40 track) . $639 

1160 track (dual sided SO track) .. .. . SB49 

I Drives in cabinets come as se mb led/'tested with power supply. CrdercabJe separately 


BARE DRIVES ONLY 


140 track single sided 
[00 track (dual sided 40 track) 
1160 track (dual sided 80 track) . 
la inch Slimline sgi-dbl sided 
[Winchester Hard Drives 5-30 Meg 


SCALL 

SCALL 

SCALL 

SCALL 

SCALL 


Smith-Corona® TP-I 


Pa rail el/Sena [.$535 


TEXAS COMPUTER SYSTEMS 

RO. Box 1327 Arlington, Texas 76004-1327 

TECHNICAL ASSISTANCE 817/274-9221 
ORDER STATUS 817/277-1913 
TELEX/TWX/Eaayllnk ELN 62100790 


433-5184 


No tax out of Texans add S%, 


i subject 10 change at any 1 


Circle 358 on inquiry card. 















































IP 


64K BYTES 
OFFSET 


JMP START 


HIGH 
MEMORY 


JMP START — 3 


START 


— 2 LOW 
l MEMORY 



Figure 1: A near JMP, which is greater than 32K bytes from the target location , uses a for¬ 
ward JMP with a positive displacement; if less than 32K bytes frum the target, it uses a backward 
JMP with a negative displacement, 


displacement of +5 is added to the 
contents of IP, which contains a hexa¬ 
decimal FFFE, then the IP register 
would contain a hexadecimal 0003 
after the operation. Figure 1 
graphically demonstrates this circular 
concept. Notice that a jump from the 
end to the beginning of the code area 
actually jumps forward instead of 
backward. Because the JMP instruc¬ 
tion is more than 32K bytes from the 
beginning, the shortest distance is 
forward. 

The far JMP replaces both the CS 
and IP registers with the 5 bytes con¬ 
tained in the instructions. This allows 
a jump to the beginning of a new seg¬ 
ment. Modular programming takes 
advantage of this capability. Recall 
that modular programming splits up 
the programming task among several 
programmers and puts the final proj¬ 
ect together using a linker. To transfer 
control from one module to another, 
you would employ a far JMP. 

Another use for the far JMP is after 
a reset. Delivering a reset to the 8086 
causes the following: IP, DS, SS, ES, 
and the flags are cleared; the CS 
register reads hexadecimal FFFF; and 
the remaining registers are left alone. 
With CS equal to FFFF and IP equal 
to 0, the first instruction will be 


fetched from FFFF0. You would put 
a far JMP to the beginning of the pro¬ 
gram at this location. 

Indirect-near JMP instructions 
transfer the contents of a general 
register or the contents of a memory 
location, using the addressing 


modes, to the IP register. This lets 
you use jump tables according to the 
values calculated. Figure 2 illustrates 
the use of an indirect jump on a value 
that has been input from a port to 
jump to a proper routine. 

The far-indirect JMP uses the con¬ 
tents of a double-word memory loca¬ 
tion, using the addressing modes, to 
load the CS and IP registers. The first 
word transfers to the IP and the sec¬ 
ond word to the CS, 

Conditional-jump instructions 
jump on the status of the 8086 flags 
at the time the instruction is ex¬ 
ecuted. The tested flag conditions are 
shown in table 2, If the condition is 
TRUE, then the jump takes place; if 
the condition is FALSE, then the next 
instruction is executed. All condi¬ 
tional jumps are short jumps. There¬ 
fore, the target must be within -128 
or +127 bytes of the next instruction. 
If you want to jump to a farther 
target, you would use the opposite 
condition to jump around a near JMP 
to the target location. 

Conditional transfers can be divid¬ 
ed into three categories: signed, un¬ 
signed, or either. Signed-conditional 
jumps look at the Overflow and Sign 
flags; the unsigned versions look at 
the Carry flag. Most of these instruc- 


TABLE DW 

ERROR 

This sets up a table of offsets to 

DW 

ROUTINE1 

;the printer routine 

DW 

ROUTINE2 

;DW means to define as a word 

DW 

ROUTINES 


DW 

ROUTINE4 


DW 

ROUTINES 



Jhis will input from a keyboard at port 0 a vatu© from 1-5 
;in ASCII and jump to the routine for that key, If the key 
;is anything else it will go to an error routine. 


START: 

IN 

AL,0 

Get value from keyboard at port 0 


SUB 

AL30 

Subtract hexadecimal 30 to change from ASCII 




to a value 


CMP 

AL.5 

See if value is anything but 0-5 


JBE 

IN RANGE 

if 0-5 then pointing correctly 


XOR 

AL,AL 

If not 1-5 then make it zero to go 




to error routine 

INRANGE: 

XOR 

AH, AH 

Clear high byte to make word 


MOV 

SI, AX 

Place in index register to address 


SAL 

31,1 

Double value for word indexing 


JMP 

TABLE [SI] 

Jump to the routine whose offset 




is TABLE plus SI 

ERROR: 


; Routines would go here 

ROUTINE1: 




ROUTINE2; 




ROUTINES: 




ROUTINE4: 




ROUTINES: 





Figure 2; Using a JMP table. 
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HITACH 


DUAL TRACE 

^|^ Uw /delay 44 h 

QUANTITIES ARETtlWIfTED 


V-302F 30MHz 


FEATURES 


SPECIFICATIONS 


l mV/div high sensitivity design. Effective for 
measurement of weak signals. 

Employs TV sync separator circuitry with one 
touch synchronization of both TV horizontal and 


;£mV/div to 5V/div ±-5%, TO calibrated Steps 


Sensitivity 


lmV/div to lV/div ±B% 


.(When using *5 amplifier) 
Uncalibrai 


cdnti n Uous gontroi between 


:s [provide with click-positioning 


.function) 

■DC tO-30MH7. -3d8- (at 4 djv} 
DC to 7MHz. -3dB lat 4 div) 


vertical signals. 


(When using *5 amplifier). 


12ns( (for>51 70ns typ 


Built-in signal delay line enables front observation 


Pemilts r v ifw i ng I ead log edge p f d i sp la yed 

n.. c.f nr m 


'waveform 


of fast rising waves. 


waveror m ■ 

'600Vp-p or 30QV 1 DC + AC peak. at 1 kH^] 
AC. GND. DC 


Max. Inpul Voltage 


Input Coupling 


• X-Y operation convenient for measurement of 
phase difference between two signals* 

• Delayed sweep function with one touch control 


l Direct 1M ohm, appfox. 30pf 

iCH T. CH2, DUAL, ADD r D1F-F 

CHI: X axis, CH2 V axis 

5 m V/d iv io 5 V/d iv [w hen u $i n g x 5 am p) i tier 


Input Impedance 
Operating Model 
X-Y Operation 


Sensitivity 


10X magnification 


AUTO, MORI 


Tvt+rrrv f-i 


Trace rotation system for easily adjusting trace in 


cl i nation caused by terrestrial magnetism 


• Fine adjusting click positioning function enhances 
measuring efficiency. 

* Signal output: CHI output terminal to Frequency 


Counter, etc 


Z axis input provided — possible to use as CFJT dis- 


fex! input voltage 


0.2,us/div to 0 2s/div, r5% 


• One touch shifting of waveform slopes for easy 


T9 calibrated steps 


UncaLibrated continuous cohtrPI between 


observation of rise and fall of waves. 


.steps 1 <-2.5 {provided with click-positioning' 
; function} > 


times li±7%] 


Sw«t> Time Magnifier 


1 OChis/div^ZOnB/div 


Price does not include probes. 


Probes $50. a pair when purchased with 


100/120/220/240V tlO% 


scope. $10. shipping within continental U.S. 


We don’t just take orders 


orders 


Advance Electronics endeavors to keep everything 


we advertise In stock for Immediate delivery. 


THE TEST EQUIPMENT SPECIALISTS 


26 WEST 46th STREET, NEW YORK, N.Y. 10036 212-730-7030 


t div or more (V sync-signalJ 

TVp-p or pipre (V syne-signal) 

Frequency 

Internal 

External 

2GHz ip 5M Hz 

0.5d.v 

200mV 

-dto3pMHa 

1 Bdiv 

SOOmV 

• 30Hz 




* Dimensions 



Approx. 27b(W 

!} x T90(H} x 400ID) mm 

•Weight 




•Approx S.5kq 


— 5 —p^l— 5 






























































Mnemonic 

Jump if 

Condition Tested 

Signed 

JG/JNLE target 

greatetfnot less nor equal 

{(SF XGR OF) OR ZF) = 0 

JGE/JNL target 

greater or equal/not less 

(SF XOR OF)-0 

JUJNGE target 

less/not greater nor equai 

(SF XOR OF}= 1 

JLEAJNG target 

less or equal/not greater 

((SF XOR OF) OR ZF) = 1 

JO target 

overflow 

OF = 1 

JS target 

sign 

SF= 1 

JNO target 

not overflow 

OF = 0 

JNS target 

not sign 

SF = 0 

Unsigned 

JA/JNBE target 

above/not below nor equal 

(CF OR ZF) = 0 

JAE/JNB target 

above or equal/not below 

OF = 0 

JB/JNAE target 

below/not above nor equal 

CF= 1 

JBE/JMA target 

below or equal/not above 

(CF OR ZF) f 

Either 

JC target 

carry 

CF = 1 

JE/JZ target 

equal/zero 

ZF= 1 

JP/JPE target 

parity/parity even 

PF = 1 

JNC target 

not carry 

CF = 0 

JNE/JNZ target 

not equal/not zero 

ZF = 0 

JNP/JPO target 

not parity/parity odd 

PF = 0 

Table 2: The conditional 
short jumps. 

transfers jump on the status of certain flags and can only be 


tions have more than one mnemonic. 
Again, this is to aid documentation 
purposes. 

The conditions of greater and less 
refer to signed values; the conditions 
of above and below refer to unsigned 
values. These conditions should be 
used after you have done a CMP or 
a SUB instruction to ensure that you 
have the right flag conditions. You 
can see the difference between these 
two conditions by an example. If you 
compare the following hexadecimal 
bytes, FF to 00, and treat them as 
signed numbers, you are comparing 
a -1 to a 0 and determining that FF 
is less than 0. But if you compare 
these same numbers and treat them 
as unsigned numbers, you would 
find that 255 is above 0. This means 
that the conditional jump that you 
would use depends on how you treat 
the numbers. 

Most programs use some type of 
software loop to perform such tasks 
as adding a value to a group of loca¬ 
tions or a delay. Included in the 8086 
instruction set are three instructions 
to make looping easier. These LOOP 
instructions use the CX register as a 
counter. They decrement the CX 
register and transfer to the target 
location if CX is not equal to zero. 
Otherwise, control transfers to the 
next instruction. Basically, this in¬ 


struction replaces the following two 
instructions: 

DCR CX 

JNZ target 

Except for one difference, no flags are 
affected by the LOOP instructions. 
Like the conditional transfers, LOOP 
instructions are only short transfers. 
Assembly-language programmers 
please note the following. If you like 
to use LOOP as a label in your pro¬ 
grams, you might get an error from 
the assembler if you try it with the 
8086. 

The two conditional LOOP instruc¬ 
tions are LOOPE (loop while 
equal)/LOOPZ (loop while zero) and 
LOOPNE (loop while not equal)/ 
LOOPNZ (loop while not zero). 
These two instructions have an alter¬ 
nate way of falling out of the loop. 
They decrement the CX register and 
transfer control to the target if CX is 
not equal to zero and the Zero flag is 
set for LOOPE or is cleared for 
LOOPNE. 

The program will fall out of the 
loop if the CX register is zero, or 
prematurely fall out if the Zero flag 
is cleared for LOOP while equal/zero 
or if the Zero flag is set for the LOOP 
while not equal/not zero. Because the 
LOOP part of the instruction does 


The 80186 — 

The 8086 is a popular microprocessor be * 
ing used by hardware designers in many 
different systems. In fad, in varied applica¬ 
tions system designers employ the same 
components. For example , an interrupt 
controller supplies the external interrupt 
type number for multiple interrupts, A 
clock generator furnishes the 8086 and 
system clocks as well as buffering the reset 
and ready input signalsChip-select logic 
chooses different memory blocks and in¬ 
put/output devices. Often, these devices 
run at different speeds. Therefore, wait- 
state generators insert wait states in the 
microprocessor for accessing the slower 
devices. Timers and counters handle the 
timing and counting of events and tasks. 
To transfer data quickly between input/out- 
put devices and/or memory devices, DMA 
(direct memory access) controllers find 
widespread use. Chips supply control 
signals and give added drive to the data 
bus. However, all these components take 
up board space, and their interconnections 
make for a complex design and possible 
future problems . Consequently, Intel 
designed and manufactured an improved 
version of the 8086 microprocessor, called 
the 80186. 

The 801B6 contains the following hard¬ 
ware on one 68-pin chip; 

m8-MHz enhanced 8086 microprocessor 
•programmable multilevel interrupt con¬ 
troller for as many as five external and 
three internal sources 
*dock generator for internal and external 
docks 

m programmable memory and input/out¬ 
put chip selects for as many as six indepen¬ 
dent memory blocks and as many as seven 
peripherals 

m th ree 16-bit programmable timer/ 
courtiers, two external and one internal 
•two independent programmable DMA 
channels for transfers up to 2 megabytes/sec 
per channel 

odata-bus transceiver for added drive 
m local bus controller for control signals 

These 80186 devices can be addressed in 
the input/output space or in the memory 
space for programming purposes. The con¬ 
trol registers for the interrupt controller, 
the timers , the DMA channels, and the 
chip-select logic are grouped together in a 
2 56-byte block. The 80186 has one addi¬ 
tional register, the relocation register ; It 
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locates this block in the input/output or 
memory space, contains the most signifi¬ 
cant 16 bits of the address where this block 
is located, determines the condition of the 
interrupt controller, and determines 
whether to interrupt if an ESC instruction 
comes in. 

The 80186's microprocessor has been 
enhanced pr added perprmance over the 
8086. For example, the 8086 calculates ad¬ 
dresses (segment + base + index + dis¬ 
placement) in an internal microcode 
routine , The 80186 uses a dedicated hard¬ 
ware adder to speed up address calcula¬ 
tions. Also included in the 80186 is the 
hardware for 16-bit integer multiply and 
divide to speed up these instructions more 
than three times faster than the 8-MHz 
8086. Furthermore, string manipulations 
have been streamlined by doing the string 
overhead of decrementing CX and check¬ 
ing flags in parallel so they execute as pst 
as the memory can handle them (up to 2 
megabytes/sec). Multibit shifts and rota¬ 
tions execute each shift or rotation at a 
Tbit/dock cycle , 

The 80186 has the same instruction set 
as the 8086; therefore, code written pr the 
8086 can run on the 80186 . Ten additional 
instructions are also included in the 80186 t 
as listed in table 1. 

For example, you can push an immediate 
16-bit value ora sign-extended 8-bit value 
on the stack. This instruction speeds up 
the previous 8086 method of moving an 
immediate value to a register and then 
pushing that register on the stack to pass 
an immediate value as a parameter to a 
procedure. 

If you want to save all the general 
registers (AX, BX, CX, DX, BP, SP, $1 
and Dl) at the beginning of an interrupt 
routine to use them in the routine, the 
80186 has an instruction called PUSHA 
(PUSH all} to do alt this storage in one in¬ 
struction. Instruction POPA (POP all) 
does the reverse and is used at the end of 
the routine. 

If you want to multiply by an immediate 
value in the 8086, you move it into a 
register or a memory location first and then 
multiply: In the 80186, instruction IMUL 
(integer multiply immediate) can multiply 
any 16-bit general register or memory loca¬ 
tion as the source with an immediate 16-bit 
integer (or a sign-extended 8-bit integer) 
and place the 16-bit product in any 16-bit 
general register as the destination. 

For multibit shifts/rotations, you can 


shift or rotate by the count held in the CL 
register for both the 8086 and the 80186. 
However, the 80186 also lets you specify 
the count % an immediate value in the in¬ 
struction (eg., SAL BX,5). 

String instruction? let you manipulate 
blocks of memory, The 80186 has two added 
string instructions (INS and OUTS) for 
input/output devices. Instruction INS (in¬ 
put string) stores in memory, pointed to 
by the ES segment register with DI offset, 
the block of bytes or words input from the 
device whose port address is in the DX 
register. Instruction OUTS (output string) 
outputs to the device, whose port address 
is in the DX register, the block of bytes or 
words in memory pointed to by the DS seg¬ 
ment register with SI offset. You can use 
these instructions with or without a REP 
prefix, and Dl and SI are updated the same 
way as string instructions. 

Block-structured high-level languages 
(such as Pascal) create a stack frame for 
local variables at each procedure level and 
copy pointers to access a previous level's 
variables. The 80186 instruction ENTER 
is used by a compiler to set this up. The 
first operand says how much room (in 
bytes) to set aside on the stack for local 
variable space. The second operand equals 
the level to determine how many pointers 
to copy to this procedure's stack area. In¬ 
struction ENTER also follows the conven¬ 
tion of pushing BP and loading BP with 
SP. The LEAVE instruction does the op¬ 
posite and has no operands. 

The BOUND instruction checks the 
array-index register specified in the in¬ 
struction against a boundary to determine 
whether it is within limits. The array- 


index register is compared with a hvo-word 
memory block whose offset is in the in¬ 
struction , The first word contains the lower 
limit that the index register can contain , 
and the second word contains the upper 
limit. If this register is out of the bound¬ 
ary, an automatic interrupt type 5 is 
generated. Any general register can be 
specified, but you would usually use BX, 
BP, SI or DI because they are in the 
addressing modes. 

Notice that a new interrupt type is de¬ 
fined by the 80186. Other interrupts are 
also used by the 80186 that were pmnously 
reserved for future use by the 8086, If the 
80186 encounters an undefined op code, an 
automatic type 6 interrupt is generated. If 
an ESC instruction comes in and the 80186 
i$ not connected to a coprocessor, the in¬ 
struction is normally ignored. But if you 
want to emulate the instruction in soft¬ 
ware, you would set the bit mentioned 
earlier in the relocation register. Then, 
every time an ESC instruction comes in, 
an automatic type 7 interrupt is generated, 
and the return address will point to the 
ESC instruction that caused it. The 
routine would then emulate the ESC in¬ 
struction in software by using this infor¬ 
mation. The Emers, DMA channels, and 
external interrupts have interrupt types 
associated with them as well. 

Building on 8086 experience, enhanced 
hardware functions make the 80186 a much 
improved microprocessor for hardware 
designers because of its reduced component 
count and interconnections. These ad¬ 
vanced features help speed up the execu¬ 
tion of software. The added instructions 
provide additional programming benefits. 


Mnemonic 

Description of Operation 

PUSH immediate 

PUSH immediate data 

PUSHA 

PUSH all general registers 

POPA 

POP all general registers 

IMUL dest, source, immediate 

Integer multiply immediate 

Shift/rotate dest, immediate 

Shift/rotate destination by immediate count value 

INS 

Input String using DX for port 

OUTS 

Output string using DX for port 

ENTER stack-frame, level 

Enter procedure 

LEAVE 

Leave procedure 

BOUND reg, boundary 

Check array against boundary 

The 80186 has 10 additional instructions added to its 8086-based instruction set for 
added software capabilities. 
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COMPUTERS 

Kay pro . CALL 

Superbrain GD64K DS DD .$2250 

Franklin Ace 1D00. $1059 

NEC ARC 12BK. 

1 drive, monochrome ......$2200 

Columbia PC . CALL 

Eagle 11 54K DS CD ^/software.$1795 

PRINTERS 

Cables made to your order.CALL 

Gemini iDx.*..$329 

Gemini 15 k..■..$535 

Q kid at a 92 .$529 

Diablo 620 .$952 

Mannesmann Talley 16QL 

IQ" carriage w/traclbr . $659 

Mannesman Talley 180L 

15" carriage w/trector.. $&61 

Da i?ey writer 

17cps letter quality 4&K. $H49 

IDS Prism BO .$1015 

Microbufler 64K stand alone $290 

IDS Priam 132 Sprint. 3AK Buffer.$1179 

IDS Prism SO .$1015 

MicrobuHer 64K stand alone .$290 

MODEMS 

Hayes 300 baud ..$219 

Hayes 1200 baud .$509 

Novation J Cal . ...... $125 

Novation Smart Cat - $190 

MONITORS 

Princeton Graphics RGB . ... $599 

BMC Green . $85 

Amdefe Amber ........ . $169 

Amdek Green . $139 

Amdek Color Composite . $319 

Taxan Amber. $149 

Taxan Green . $143 

Taxan 111 RGS630H .$549 

APPLE PERIPHERALS 

ALS CP/M . $299 

ALSZCard . .. $139 

Taxan III Interlace . $89 

Davgng Hard Disk 5MB $1599 

Apple Dumpling .$95 

G rap pier Plus. $125 

G rap pier 16K Buffer Board .$125 

Modemcard. internal. 300 baud. $245 

Rana Drives ... 3295 

Micro Sc I Drives . $259 

Shuger! Drives .$239 

The Filler w/DOS A Copy Utility .. $20 

PFS Filler . $89 

PFS Report .$89 

VIP Card p.5. $113 

Microbuffer 16K. $212 

More than 1000 programs CALL 

Apple Time Card . $75 


IBM PERIPHERALS 


AST I/O (no ram| w/ls.lp.c.g. ... $219 

AST Mega Pius 54K. Is. c. 3359 

Tandon TM100-2 drive .. ... $259 

Da von g 5MB Hard Disk 

Internal .$1345 


Monte Carlo Card new pricing ... 
Hercules Board 
w/monochrome ft Graphics 

Psacntexr 5000 . 

Lotus T23 ... 

Mulliplan ..... 

Flight Simulator , . 

Copy 11 _ ... .. 

Smartcom Communications, Hayes 

Hayes internal modem. 

More! IQO's of programs available . 


$335 

. $549 
. 3275 
CALL 
. $210 
.. $29 
... $40 
$45 


. $459 
CALL 


Orders Only 1-800-531-3133 


Information: (206) 641-7233 
Bank Cards 

Prices reflect 3% Cash Discount 

Sorry, no COD’s, 

PACIFIC COMPUTERS 

13256 Northup Way #7 
Bellevue. WA 96005 


not affect the Zero flag, you could 
precede these conditions with a CMP 
and make it a condition to fall out of 
the loop prematurely. 

Because LOOP decrements CX first 
and then checks to determine 
whether it is zero, you could en¬ 
counter problems if you enter the 
loop with CX equal to zero. If you 
don't check CX for zero before the 
loop, you would execute the loop 
65,536 times. To prevent this prob¬ 
lem, you employ the JCXZ (jump on 
CX zero) instruction. It jumps if CX 
is equal to zero; you could use this 
to jump around the loop if CX is 
equal to zero and you don't want to 
execute the loop so many times. 

Procedures 

Procedures, a name given to 
subroutines by high-level languages, 
are used for often repeated parts of 
a program. The CALL instruction is 
used to jump to a procedure, and the 
RET (return) instruction returns you 
back to the program. The CALL in¬ 
struction is like a jump except that it 
saves the return address, the address 
of the next instruction following the 
CALL, on the stack; there is no short 
form of this instruction. The CALL 
instruction can be indirect or direct 
as well as near or far. The near-form 
CALL instruction places the contents 
of the IP register on the stack and 
then adds the displacement in the in¬ 
struction to the IP register. The far- 
form CALL instruction pushes both 
CS and IP on the stack before 
reloading these registers. This means 
that the RET instruction must be 
either far or near. Once a procedure 
has a far return at its end, you must 
use a far CALL to the procedure to 
make sure that the right information 
is on the stack for the RET instruc¬ 
tion. 

Often, you need to pass informa¬ 
tion, called parameters, to pro¬ 
cedures. These parameters can be 
passed in different ways. One way is 
to pass the parameter in a register, 
and the procedure would use that 
register's contents. Another way is to 
save the parameter in a memory loca¬ 
tion common to the procedure. A 
third way is to pass the parameters 
on the stack and have the procedure 


get them and clean up the stack after 
it is done. To pass parameters on the 
stack, you can push register contents 
or the contents of memory locations; 
this is the most common method 
used by high-level languages. 

Reentrant procedures are those 
that call themselves, that call another 
procedure and then that procedure 
calls it back, or that can be inter¬ 
rupted and the interrupt calls the 
procedure. Each time the procedure 
is called, it might require different 
parameters to work with. If you use 
the stack to pass these parameters, 
then each time the procedure is 
called it has a new stack frame to 
work with, an area in the stack set 
aside for a procedure to work in. 

Figure 3 shows an example of a call¬ 
ing program that pushes the param¬ 
eters on the stack and the procedure 
that utilizes these parameters. The 
stack frame is also shown as it would 
look after the BP register is pushed 
on the stack in the procedure. 

Remember from part 1 that the 
physical address consists of a seg¬ 
ment and an offset. The 8086 ad¬ 
dressing modes can use the contents 
of the BX, SI, DI, or BP registers to 
generate the offset to get data. The 
BX, SI, and DI registers default to the 
DS, but the BP register defaults to the 
SS register as its normal segment 
register. BP can then be used as the 
base register to access parameters on 
the stack. All procedures that have 
parameters on the stack then employ 
the BP register as shown in figure 3. 

In the sample procedure, you first 
use PUSH to put BP on the stack to 
save it and thus not ruin it for 
another procedure that is using it. 
Following that, you direct BP to point 
to the same location as SP with the 
MOV BP,SP instruction. In this way, 
you have the BP and SP registers 
pointing to the same area, namely, 
the top of the stack. Now you can 
use the BP register to access the 
parameters off the stack frame in¬ 
stead of changing the contents of the 
SP register. Because the SP register 
is used to point to the top of the 
stack, and interrupts as well as pro¬ 
cedures employ the stack to save the 
return address, you don't want to 
mess around with this register. 
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1-2-5 FROM LOTUS, 
mi HAVE TOUR IBM/PC 
JUMPING THROUGH HOOPS. 



Meet 1-2-3 - the remarkable new 



yet created for the IBM PC. 1-2-3 
combines information management, 
spreadsheet, and graphing in one pro¬ 
gram that can perform all three functions 
interchangeably and instantly at the 
touch of a key. That's power 

To explain: since ^ 

1-2-3’s information j — 

management, s*. I—— - \ (r \i c, u j wac 

spreadsheet and f Jj GifaWS j \ just a spreadsheet, it 

graphing func- V j ? ^ J would he a verv pow- 

tions reside in S ^ ^— J i ^ JX U r erful tool. But its much, 

memory simul- >_^ Ci O 

taneously you can < pg 

go from retrieval to spread- 
sheet calculation to graphing UOSfv 
instantly, just by pressing a yr 


41 functions and 66 commands. And if 
you include data base and graphing com¬ 
mands, it actually has 110! 

In addition^ 1-2-3 is up to 50 times as 
fast as established spreadsheets. With all 
the features youVe ever seen on spread¬ 
sheets. 1-2-3 also gives you the capability 
to develop customized*applications (with 
26 macro key's) and lets you perform 
repetitive tasks automat- 
"X Mly with one key- 
stroke. If 1-2-3 were 


few keys. So now you can 
experiment and recalculate f 
and look at data in an endless J 
variety of ways. As fast as your S 
mind can think up new possi- \ 
bilities. 'Inheres no lag between 
you and the computer And 
that’s a new kind of power — power that’s 
greater than the sum of its programs. 

The spreadsheet function. 

If 1-2-3 were just a spreadsheet, 
you’d want it because it has the largest 
workspace on the market (2048 rows by 
256 columns). To give you a quick idea of 
1-2-3’s spreadsheet capabilities: VisiCalc’s 
spreadsheet for the IBM PC offers 15 
arithmetic, logical and relational opera¬ 
tors, 28 functions and 32 spreadsheet- 
related commands. T2-3 has 15 operators, 


( 9 ) 

(j 


\ 


\prrudsbtvf, graphing. 


much more. 

The information manage¬ 
ment function. 

Add to 1-2-3’s spread¬ 
sheet a selective information 
management function, and 
the power curve rises at an 
awesome rate. Particularly 
since 1-2-3’s information 
S management capability 
reads flies from other 

infartmuton managementalt in one programs SUCh &S Word¬ 
Star, VisiCalc and dBase II. So you can 
accumulate information on a limitless 
variety of topics and extract all or pieces 
of it for instant spreadsheet analysis. 
Unheard of before. Specific 1-2-3 infor¬ 
mation management features include 
sorting with primary and secondary' 
keys. Retrieval using up to 32 criteria, 
1-2-3 performs statistical functions such 
as mean, count, standard deviation and 
variance. It can produce histograms on 
part or all of the data base. 1-2-3 also 


allows for the maintenance of multiple 
data bases and multiple criteria. 

The graphing function. 

1-2-3 enables you to create graphs 
of up to six variables using information 
already on the spreadsheet. And have it 
on screen in less than two seconds! Once 
you’ve made a graph, three keystrokes 
will display it in a different form. If data 
on the spreadsheet changes, you can dis¬ 
play a revised graph with one keystroke. 
This instant relationship of one format to 
another opens up a whole new applica¬ 
tion area. For the first time graphics can 
be used as a 'what if” thinking tool! 

For a full demonstration of 1-2-3‘s 
remarkable power, visit your nearby 1-2-3 
dealer. For the name and address, call 
1-800-343-5414 (in Mass, call 617-492-7171). 

Lotus Development Corporation, 

55 Wheeler Street, Cambridge, MA 02138, 



1 - 2-3 and Loft*}; ate trademarks ofLotus 
Dei etopmeni Corporation AH rights reserved, 
WordStar is a registered trademark of MicroPro fnc 
VisiCalc is a registered trademark afVidCarp 
dBase tits a registered trademark of AshtonTate 
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FLIP-lf 

bookiwttryO/fuiKJi™ 

running out of diskettes? 
how many floppies do you have? 
only listen to records on one side? 
only pfay tapes on one side? 

STOP WASTING HALF 
YOUR MONET & MEMORY 

EXACTLY 

Why should your single-sided diskettes be J 
readable and writeabfe only to one side? 

THESE TIMES DEMAND THAT EVERY DOLLAR 
YOU SPEND HAVE THE POWER OF TWO 


l memory 
ickup copies 




Now you can easily convert your single-sided 
Floppies intoFlippies (diskettes) using FUPTTs 
, pat pend. p clumsyproof, leeryproof, conver¬ 
sion Kits, Works with single, double or quad 
density - hard or soft sector. With FLINT, 
there is: 

NO NEED TO: 

1. Measure. 

2. Make alignment marks. 

3. Take media out of jacket 

4. Alter your hardware. 

rnjP4T 5. Buy additional software. 

FUNT was very easy to use... converted . .. 
four boxes of diskettes in less than one half 
hour... Used other side.,. No Problems/' 

John QeMentt, Belmont, MA 

"No errors in reading or writing data in spite 
of heavy use... will continue to recommend 
to my friends and clients/' 

Joseph Wiellettfi. Brottklme MA 
Wliai flntering, remember to spftnty your computer system 



a) 5YV' FLINT: i m *1 sw 


computers, inti Apple, 

IBM. 0*h«ne. Atlft, Ridh 

o Stuck, Commodore, 

Vic!#, Kijpto. Franklin * mo 

re only $29.95 

b) r FLINT: s* r comp 

■liter* mcl. IBB, Wing, 

Altai, JlMfo Shack. QIC, DC 1 

more only $34.95 

cj Labels; {Eeif-sticking, 100 1 

!a.) unly$3.0Q 

d) Write Prole*!/ Enable 1 

absuiOOea.) $2.65 

e) Hub- Rein forcer Kit -:p 

tKitiorainj tool for Imfo- 

Opening) 


5«" disks: 110.99 

IT disks $12.99 

f) Hub-ReinFofter Rings: 

(50 rings ea. l« hub- 

opening) 


5tf‘ disk* $5.85 

8 " disks: $7.20 

g) Disk Sleeres: dint free, i 

Oea.) 

5H" disks. $2.55 

&" disks: $3.85 


JW?. Md 13 lor ihp 4 Sdlg (AK, Hi, Pfl, Canada add S5.50. 

Forstjn cmmhtes add USD 10.50) - Hass. Res. add 516 ax. y^r. 

Send Chrefc, Money Order to; wT 

$ D/Punch Co. (BB) O 

frift P.0. Boi 201, Newton Hlds, Ml 02161 

UJ T.lei: 4MI09S CHTHI TECH. INFO; (617|9H-21J6 t*J 


TOLL FREE 24 HRS ORDER LINE 
1-800-227-3800 ext 128 

unitiiiueuD/PiMKhCHp. 

• iHt 


For your FREE bookmark for your 
manuals, send us a stamped, self- f"T 
addressed envelope. SPECIAL 

FLIP-lf. 





HIGH MEMORY 


( BP + 9} 

( BP + 8] 
t BP + A) 
t BP 4- 2) 
BP 


LOW MEMORY 


;Catling program 
LEA 
PUSH 
MOV 
PUSH 
MOV 
PUSH 
CALL 

;SAMPLE procedure 
PUSH 
MOV 
MOV 
MOV 
MOV 
JCXZ 

AGAIN: ADD 

ADD 

LOOP 

STOP: POP 

RET 


AX, ARRAY 
AX 

AX.IO 

AX 

AX,5 

AX 

SAMPLE 

BP 
BRSP 
AX, [BP + 4] 
CX,[BP *f 6] 
Sl,[BP + a] 
STOP 
[SI], AX 

Si r 2 

AGAIN 

BP 

6 


; offset to beginning of array 
;length of array is 16 words (10 hexadecimal) 
lvalue to be added 


Save BP for protection 

Point BP at top of stack 

Get value to be added 

Get length of array 

Get offset of array 

Skip loop if CX = 0 

Otherwise add value in AX to array 

whose offset is in Si 

Have SI point to next word 

Do this CX times 

Restore BP 

Return and add 6 to SP to point at 
old top of stack 


Figure 3: Using the BP register to access parameters. 


To access the parameters, you use 
the BP register plus a displacement. 
As shown in figure 3, the return ad¬ 
dress is at BP+ 2 and the parameters 
are at BP + 4, BP+ 6, and BP+ 8. This 
satisfies the first requirement to ac¬ 
cess parameters on the stack. 
Another benefit of using the stack is 
that you can subtract a value from the 
SP register after having BP point to 
it. Then, if you use a negative 
displacement with BP, you can access 
this area as a workspace for your pro¬ 
cedure's local variables. 

The procedure then moves these 
parameters into the proper registers. 
Next, you check the CX register for 
zero so that you don't do the loop 
65,536 times. In the loop, you add the 
contents of the location pointed to by 
SI with the value in AX, and place 


the result back in memory. Then SI 
is made to point to the next word by 
adding 2 to it. You repeat this process 
CX number of times. 

Now, you have to clean up the 
stack. If you simply pop the BP 
register and return, the SP register 
would be pointing at the first 
parameter, which is not where it is 
supposed to point. If you just did 
this, you would have to make it part 
of the calling program to pop the 
parameters off the stack. Because a 
procedure can be called several times, 
this would involve a large amount of 
overhead. To dean up the stack, the 
RET instruction can have a value that 
is added to the SP register after the 
return address is placed back in the 
IP register. In the sample program, 
the value added to the SP register is 
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BROTHER 

ssss- 


.direct^ 3 ' - s ' 
2\ypa ribbon 
"Zocess^g 


Bfo^er H* 

para\^l 

Seria' 


..'s Happen 

to You? 

NOT IF YOU BUY YOUR PRINTER 
FROM... 

gggffP 

After reading this issue of BYTE Magazine, you are now fully aware of 
the many outstanding printers on the market today. But what you 
might not be aware of is that the printer you like best, might not be 
compatibfe with your computer and software, (The picture above is 
good example of printer incompatibility). At the Printer Store, we 
specialize in printers, so our experienced professional staff can help 
you choose the right printer for your personal and business needs. If 
you want the Best Value, Low Price, Product Availability, and 
Support, call The Printer Store and ask us about: 

• FULL FACTORY AUTHORIZED SERVICE 

• FREE TECHNICAL CONSULTATION 

• FULL AFTER SALE SUPPORT 


DOT MATRIX PRINTERS 


EPSON SERIES 

FX 80.... 
FX 100 .. 


$ CALL 
$ CALL 


OKIDATA SERIES 

82 A. S CALL 

83A . SCALL 

92A .. $ CALL 

93A .S CALL 

84 (parallel). $ CALL 

C. ITOH SERIES 

8510 Prowriter .. S 395 

Prowriter II .$ CALL 

New! Banana. s 239 

IDS SERIES 

Microprism 480 . . 

Prism 80. 

Prism 132. 


. . SCALL 
. $ CALL 
.... SCALL 

GEMINI SERIES 

Gemini 10X.$ CALL 

Gemini 15.SCALL 

NEC 8023 .S 419 

Toshiba P 1350 .SI 750 


LETTER QUALITY PRINTERS 

BROTHER SERIES 

HR-1 (parallel) .SCALL 

HR-1 (serial) .SCALL 

HR-15. SCALL 

C0MREX SERIES 

CR-1 (parallel) . S 795 

CR-1 (serial). $ 865 

CR-2 . SCALL 

C. ITOH SERIES 

F-10 40CPS. SCALL 

F-10 55 CPS. S CALL 

Daisywriter IBK. 48 K .SCALL 


NEC SERIES 

3510.. 

3530.. 
3550. 
7710 . 

7720.. 

7730.. 






SCALL 
SCALL 
SCALL 
S2425 
. $2900 
. S2400 

NEC Accessories. S CALL 


INTERFACE EQUIPMENT 

Apple Dumpling .$145 

Grappler Plus.$ CALL 

Complete stock of 
Epson Accessories.... $ CALL 
Custom Printer Cables for 
Apple, Atari, IBM, 

TRS-80 (all models) ... $ CALL 

Printer stands: large.S95 

Printer stands: small .$25 

Printer ribbons.SCALL 

Printer Sound Enclosure .... SCALL 

Vic 20/Comm. 64 Interface .. SCALL 


We carry a full line of Cables and Accessories 
Call (213) 470-1888 and ask us about... 


LOW PRICES 

FREE INTERFACING BOOKLET 
FREE TECHNICAL SUPPORT 
FULL SERVICE OPTION 


THE 


PHONE REBATE 


Printer 


We areso confident ot our LOW PRICES and SUPPORT ihai we 
are going to ask you io make the initial investment by calling 
us In return when you buy your printer Irom us we wilt rebate 
the cost of your call and deduct il from your invoice. 


HOW TO ORDER: Our phone Hues are open Irom 8 a m. to 6p.m PST Monday- 
Friday We accept VISA. MASTERCHARGE (at no extra charge), persona) 
checks lake two weeks Id clear CGD's accepted Same-day shipment on 
orders placed before 1 p.m Manufacturer's warranty applicable on all equip- 


merit Prices subfeci to change. 


STORE - 2357 Westwood Blvd., West Los Angeles, CA 90064 
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FOR TRS-80 MODELS 1,3 & 4 
IBM PC, XT, AND COMPAQ 


The MMSFORTH 
System. 
Compare. 

• The speed, compactness and 
extensibility of the 
MMSFORTH total software 
environment, optimized for 
the popular IBM PC and 
TRS-80 Models 1,3 and 4. 

• An integrated system of 
sophisticated application 
programs: word processing, 
database management, 
communications, general 
ledger and more, all with 
powerful capabilities, sur¬ 
prising speed and ease of use. 

• With source code, for custom 
modifications by you or MMS. 

• The famous MMS support, 
including detailed manuals 
and examples, telephone tips, 
additional programs and 
inexpensive program updates, 

User Groups worldwide, the 
MMSFORTH Newsletter, 
Forth-related books, work¬ 
shops and professional 
consulting, 

INFORM 

A World of 
Difference! 

• Personal licensing for TRS-80: 
$129.95 for MMSFORTH, or 
"3+4TH" User System with 
FORTHWRITE, DATA- 
HANDLER and FORTHCOM 
for $399.95. 

• Personal licensing for IBM 
PC: $249.95 for MMSFORTH, 
or enhanced "3+4TH” User 
System with FORTHWRITE, 
DATAHANDLER-PLUS and 
FORTHCOM for $549.95, 

• Corporate Site License Exten¬ 
sions from $1,000. 


If you recognize the difference 
and want to profit from it, ask us 
or your dealer about the world 
of MMSFORTH. 


MILLER MICROCOMPUTER SERVICES 
61 Lake Shore Road, Natick, MA 01760 
(617)653-6136 
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6 , which is where the old top of stack 
was before the parameters were 
pushed on the stack by the calling 
program. 

Interrupts 

The 8086 has several sources for in¬ 
terrupts. An interrupt can come from 
external devices, software instruc¬ 
tions, or within the 8086 itself. The 
external sources for interrupts come 
from two pins called 1NTR (interrupt 
request) and NMI (nonmaskable in¬ 
terrupt). The INTR pin is maskable 
by the IE (interrupt enable) flag in the 
8086 flag register. If the IE flag is set, 
INTR can interrupt the 8086; if the IE 
flag is cleared, then INTR can't inter¬ 
rupt. NMI cannot be masked and is 
used mostly to report catastrophic 
events such as memory-parity errors 
or an imminent power failure. 

As listed in table 1, the software in¬ 
terrupts are INT (interrupt), followed 
by the interrupt type and INTO (in¬ 
terrupt on overflow). The interrupts 
from the 8086 itself are divide error 
and single-step. Divide error is 
caused by a division having a quo¬ 
tient laiger than the destination 
register, such as division by zero or 
dividing a large number by 1. Single¬ 
stepping is actually an interrupt after 
every instruction that is caused by the 
TF (Trap flag) in the flag register be¬ 
ing set. 

When you receive one of these in¬ 
terrupts, certain events occur If it is 
an external interrupt, the current in¬ 
struction has to finish execution (ex¬ 
cept if it is a MOV or a POP to a seg¬ 
ment register, then it is the instruc¬ 
tion following the current instruc¬ 
tion). All the interrupt types then 
push the contents of the flag register 
on the stack. After this is done, the 
8086 clears the IF and TF flags. This 
is to prevent any INTR inputs from 
interrupting the processor and to pre¬ 
vent single-stepping through the in¬ 
terrupt routine. Because the flags are 
saved, whatever they were prior to 
the interrupt will be restored after the 
routine is finished. Next, the 8086 
pushes the contents of the CS and IP 
registers on the stack to save the 
return address in the same way a far 
CALL does. Finally, CS and IP are 
loaded from an interrupt-pointer 


table, depending on the type of in¬ 
terrupt. The interrupt-pointer table is 
a reserved area of memory that oc¬ 
cupies the first IK bytes of memory 
space, as shown in figure 4. 

Notice that certain interrupts have 
reserved pointers for them and can 
generate those types automatically 
when they occur. Divide error is type 
0 , single-step is type 1, nonmaskable 
interrupt is type 2, breakpoint is type 
3, and overflow is type 4. In addition, 
types 5 through 31 are reserved by In¬ 
tel for future use and should not be 
used at this time. The others are 
available for use by the INTR or INT 
instructions. For INTR, an external 
device supplies the type, and the INT 
instruction supplies the type in the 
instruction. The 8086 takes the type 
of interrupt, multiplies it by 4 to get 
to the correct table entry, and then 
loads it into the CS and IP registers. 
These table entries must be filled by 
you with the starting segment and 
offset of your particular interrupt 
routine. In other words, if you plan 
to include any divide instructions in 
your programs and you don't check 
the operands, you should fill the 
pointers at addresses 0 through 3 
with the CS and IP values of a 
routine to handle a divide error. 

The interrupt routine should save 
any register used by it because you 
don't know when the interrupt oc¬ 
curred for an external interrupt, and 
you wouldn't want to destroy 
anything that you might have in 
these registers. An IRET instruction 
should reside at the end of the inter¬ 
rupt. This instruction performs 
almost the same operation as a far- 
RET instruction, but it also pops the 
flags back. 

The INT instruction can check out 
interrupt-service routines by having 
the INT instruction followed by the 
type number of the one to be checked 
or used. For example, the divide- 
error routine might be the same as a 
routine needed in your program. The 
INT instruction can also be used for 
calls to another program to service 
particular devices. Because the code 
can be located anywhere in memory, 
but the interrupt-pointer table is at a 
fixed location, this makes it conve¬ 
nient to use for this purpose. 












TEST-FLY 
A $ 20 MILLION JET 
ON AN APPLE? 

YES. WITH MICROSPEED. 


At the Bethesda Naval Research Center, they’ve 
discovered the power of MicroSPEED. The Navy’s 
engineers use this remarkable hardware/software 
combination to “fly” an advanced fighter aircraft 
in real time —even making vertical landings on a 
simulated carrier deck. A “crash” is merely another 
learning experience, and an opportunity to modify 
the research aircraft—inside the Apple—to improve 
tomorrows combat planes. 

Surprised that such a sophisticated task is possible 
on the Apple? So were the Navy’s officials, and many 
others who have discovered... 

THE MICROSPEED DIFFERENCE This extraordinary 
Language System exploits the real potential of the 
microcomputer for the first time. The difference 
between MicroSPEED and other programming lan¬ 
guages is that with MicroSPEED, there is virtually no 
limit to what you can achieve. It may well be the 
ultimate language for the Apple II and III (and soon 
the IBM Personal Computer). MicroSPEED literally 
combines the performance of a minicomputer with 
an exhaustive set of user-friendly capabilities: hard¬ 


ware math processing, fast hi-res graphics and text, 
turtle graphics, print formating, two text editors, 
unlimited data types, and incredible FORTH extensi¬ 
bility-all at speeds up to 100 times faster than Basic, 

USER-FRIENDLY, EASY-TO-LEARN Starting with 
simple commands that are comfortable even for 
non-programmers, MicroSPEED extends and builds, 
allowing you to create your own tailored application 
languages. The capability of your computer will 
grow exponentially, as you work in an active part¬ 
nership with the machine, exploring and develop¬ 
ing new problem-solving facilities—creating, cor¬ 
recting, refining your increasingly powerful system. 

DEMANDING JOBS AT LOW COST Developed 
by a team of standout computer professionals, 
MicroSPEED has been put to the test in fields as 
diverse as medicine, the stock market, oceanography, 
and the arts. In even the most challenging appli¬ 
cations, MicroSPEED users have been unanimous 
in their praise of the System and manual. Typical 
comments are: 



“Very high marks " 

Thomas Tosoh Phd., Tosch Information Management. 

“The more I use MicroSPEED, the more I love it” 

James L. Hockenhull, University of Washington, 

“Great !., .A Joy to use" 

Henry Harris, Mission Designer, Cal Tech’s Jet Propulsion Lab. 

“If you plan to use the Apple or IBM Personal 
Computer for any demanding task, then we built 
MicroSPEED for you" 

Sam Cottrell, President of Applied Analytics 

MicroSPEED requires the Apple or IBM Persona! Computer with single 
disk. MicroSPEED II includes 2 MH/. math processor. MicroSPEED 11 + 
inctudes 4 MH/ math processor. 

Applied Analytics Incorp° rate d 
8910 Brookridge Drive 

Upper Marlboro, Maryland 20772 (301) 627-6650 

I'm interested! My computer is:_ 

Please send me: 

_MicroSPEED II, 1495.00 _160 Page Manual, $15,00 

-MicroSPEED II+, $645.00 _Detailed Information 

Name:_ 

Company_ 

Address._ 

City-State_Zip_Phone No. ( )_ 

Use this coupon to order, or for more information, 

MicroSPEED IB 

APPLE IS A TRADEMARK OF APPLE COMPUTER INC 
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DISK DRIVES FOR 

IBM • cippfcz .TRS-SO^K®*/HEATH' 

AMD OTHER P ERSONA L MIC ROC OMP UTERS 

ill 



5-WHJLL HEIGHT INTEHM! MOUNTS FLEXIBLE disk drives for uxpo 
4 rr.^ff'v.'HEATW* AND OTHER SMALL COMPUTERS 

(3 & 

TOC MMPtX JBlLHDED WTH, mMttffl 2*5 

im DOUBLE-SIDED. 4BTPI, 320KB 335 

TM1 Bl 4 DOUBLE-SIDED. ftT Pi 64DK& 235 

5-W1.2 HEIGHT INTERNAL MOUNTING FLEXIBLE DISK OAlYES (INCLUDES 
STRAP KITS TO MOUNT IN RJLL HEIGHT FOOTPAlHTl G MS STEP RATE 


i TMSB-? 

DOUBLE-SIDED 4GTPI 

QUMETRAK 142 

DOUBLE-SIDED 4&W 

TEAC FU 55-B 

DOUBLE-SIDED *&m 
TEAC FD 55^F 
DOUBLE-SIDED. MTPi 

ISM' * DRIVE ADAPTOR CABLE 


(2f DRIVES FOR 375 

(2) DRIVES FOR 445 

DRIVES FDR 575 

[?| ‘DRIVES FDR 750 

.. Call 


{SHOWN ABOVE! FULLY ASSEMBLED ft TESTED WITH COMPLETE 
□QDUMENTAT1DN 

hS4(ll DUAL DRIVE. DOUBLE-SIDED 2 4MB Jl,4ft 

1-8411 SINGLE DRIVE. DOUBLE-SIDED I 2MB. INCL FILLER: PANEL 

- SECOND DRIVE CAN BE ADDED LATER 9ft 

*|T FLEXIBLE DISK CONTROLLERS FDR £BK PC ft dppfcl NO 

CONTROLLER NEEDED FOR HEATH« 7- 10q Cal: 

trpp4a DISK DRIVES 

DAU DRUG 5-1 ,'4' FLEXIBLE DISK EXTERNA! SUBSYSTEM BY 

TAM CMP 275 

ISM" PC DOS SOFTWARE UTILITIES FROM TALL TREE SYSTEMS 
J FORMAT ENABLES USE OF 5-1.4', D-S JET FI £ B" FLEXIBLE 
DISK DRIVES PLUS OTHER FEATURES FOR IBM PC 
DOS 1 ID VERSION 1 7B 50 

J FDRMAT-2 SAME AS 1 FORMAT ABOVE FOR ISM PC DOS 2 Q 35 

ENABLES USE DP WINCHESTER SUBSYSTEMS FOR 
IBM PC DOS 2 0 35- 

ENABLES IMPLEMENTATION DF ELECTRONIC DISK FOR 
IBM PC DOS 2 D ft 

J UTILITIES INCLUDES J FQFtMAT-2 WlNDSlVE & JE7DRIVE 05 

IBM PC M/r 4 8 DISK CONTROLLERS. MULTIFUNCTION 4 MM CARDS 
KAYNARU ELECTRONICS 

fog 5-i,'4* floppy drive controller j 75 

FDC « B" 1ft 

SAN05TAH - SERIES MULTIFUNCTION £ MEMORY MODULES Call 

RAH EXPANSION 65 

AST RESEARCH 

L'Q CLOCK CALENDAR WflATTERY AND SERIAL PORT 1:29 

ORCHID PC NET 535 

HERCULES GRAPHICS CARD 3ft 


OSoo!Sc^v a oiskettes 


U42-W 5-11‘4" SINGLE-SIDED. SINGLE-DOUBLE DENSITY, WRITE 

PROTECT NOTCH £ HU3 RING (0c* pi HR- Special 59 95 
1244-Un 5-T.4' OOUBLE-SlOED SINGLE DOUBLE DENSITY. 

WPN £ HUB RING .'Ban d 1 101 Sflcc.al 29 95 

F SINGLE OR DOUBLE-SIDED. SrNGLEDOUBLE 


DENSITY WP*I £ HUB RING VARIOUS FORMATS 

ITORS £ GRAPHICS CARDS 

NEC 

CAN 

JR 1201M 

12* HI FiES GREEK 

IMF 

JG 1212 

IF LORES 

323 

JC 12Q3D 

AMDEK 

JSJTFCT2" HI RES COLOR 

715 

VIDEO MIG 

HE RES GREEN. 

149 

COLOR 1 

13" HI RES GREEN 

m 

COLOR It 

usa 

HI RES RGB 

m 

n 

Hi RES 12’GREEN . 

163 

FIS 

AMBER 12’ MONITOR 

163 

m 

AMBER 9’ MONITOR 

145 

140DC 

COLOR 52" MONITOR 

325 

PGS 

COLOR GRAPHICS CARD 

349 

HX12 

If COLOR MONITOR 

5ft 

PLANTflGWCS CQLOfl GRAPHICS CARD 

ttlttMUN 

4ft 

CH34D0 

QUADCHRGME COLOR MONITOR 

549 


(714) 632-8512 

305 5 State College Blvd. 
Suite 135 

Anaheim, CA S28Q6 


00400 
003 PC 


- 

TYPE 255 

{ AVAILABLE) 

— 




TYPE 33 

0008 4 

(AVAILABLE) 


TYPE 32 

00080 

{AVAILABLE} 


TYPE 31 

0007C 

(R ESERVED) 



TYPE 5 


00014 

{RESERVED) 



TYPE 4 



- — 


00010 

{OVERFLOW) 



TYPE 3 


OOOOC 

(BREAKPOINT) 



TYPE 2 


00008 

NONMASKABLE 



TYPE 1 


00004 

SINGLE * STEP 



TYPE 0 


CS BASE ADDRESS 

OOOOO 

DIVIDE ERROR 


1P OFFSET 


*— — 16 BITS--*1 



Figure 4: The interrupt-pointer table reserves the first IK bytes of memory space. Each type 
of interrupt contains two words , which point to the segment and the offset of the interrupt 
routine that handles that type. 


The INTO instruction is a condi¬ 
tional interrupt on the Overflow flag. 
This instruction generates a type 4 in¬ 
terrupt if the Overflow flag is set. 
Otherwise, control is passed to the 
next instruction- You could use this 
instruction after an arithmetic or logic 
instruction as a conditional CALL on 
the Overflow flag. 

If you're like me, your programs 
often have bugs in them, and you 
would like to debug them easily Two 
operations are provided to make this 
job easier. One is the INT 3 instruc¬ 
tion, a special 1-byte form of the INT 
instruction. You can substitute this 
instruction for the op code of the in¬ 
struction that you want to set a break¬ 
point for Your interrupt routine 
would then interrogate registers, by 
pushing them on the stack, or certain 
memory locations. An INT 3 instruc¬ 
tion could also be a way of inserting 
new instructions in a program to test 
new ideas without reassembling or 
recompiling. 


The other operation provided to 
aid debugging involves setting the 
Trap flag in the flag register. When 
the Trap flag is set, the 8086 does an 
automatic type 1 interrupt after each 
instruction, except on a MOV or POP 
to a segment register. The procedure 
you write can then look at certain 
things, display them, or do whatever 
you want. There is no instruction to 
set the Trap flag; how often would 
you use it in normal programming? 
A simple program to set the Trap flag 
might look like this: 

PUSHF 

POP AX ; Bring the flags 
;into AX 

OR AX ,0100 ;Set bit 8 of the 

;flag register 

PUSH AX 

POPF ;Place it back in 

;the flag register 

To clear the Trap flag, you could 
replace the OR instruction with an 
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LOOKING FDR A 
MULTHJSER. HARD DISK 
COMPUTER SYSTEM YOUR 
CUSTOMERS CAN AFFORD? 



Decision J„ Correct-It, gnd Micronix are trademarks of Morrow. Inc. 
C P/ M is it registered trademark of Digital Research. Inc. 

Microsoft is a rcjjulerfid trademark of Microsoft Corporation. 
WordStar is a Festered trademark of Micro Pro. Inc. 

Personal PEARL is a trademark of Relational Systems. ItK- 
UNIX is a trademark of Bell Ln bora tones. I Fie . 

LofliCute is a trademark of Software Products. Inti. 


It’s theMorrow Decision I. 


Starting at $5,495 retail. That’s the 
basic Morrow 10MB system with 256K of 
RAM. Including a 14-slot S-100 (IEEE-696) 
motherboard, a 400KB floppy, one parallel 
and three serial ports. 

A bundle of software. Beginning with 
our multi-user Micronix” operating system, 
with both UNIX” and CP/M* 2.2 compati¬ 
bility. The Decision I also includes WordStar* 
word processing, the Correct-It" spelling 
checker, Microsoft® BASIC 80, the LogiCalc" 
electronic spreadsheet and Personal PEARL.r 
a relational data base manager. 

Economical expandability. For cus¬ 
tomers with growth on their minds, the 
Decision I offers very affordable possibilities. 
Another $2,000 buys 6 MB more memory, 
256K more RAM and the ability to add 
three more users. 


A few good dealers. That’s who were 
looking for. People who know how to sell 
and service multi-user, multi-tasking micro¬ 
computer systems. If you’re one of those 
dealers, or a qualified systems integrator, call 
us. We’d like to introduce you to Morrow’s 
complete line of S-100, multi-user micro¬ 
computers, disks and peripherals. Systems 
your customers can afford. 


MORROW 

Marketing Resources, RO, Box 60055 
Sunnyvale, CA 94088. (408) 980-7279 
' (800) 538-8157 EXT. 980 
(800) 672-3470 EXT. 960 In California 
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Mnemonic 

Description of Operation 

MOVSB/MOVSW 

Move byte or word string 

CMPSB/CMPSW 

Compare byte or word string 

SCASB/SCASW 

Scan byte or word string 

LODSB/LODSW 

Load byte or word string 

ST03B/ST0SW 

Store byte or word string 

REP 

Repeat 

REPE/REPZ 

Repeat while equal/repeat while zero 

REPNE/REPNZ 

Repeat while not equal/repeat while not zero 

Table 3: The string instructions let you xoork with blocks of data using Tbyte instructions. 


Register or Flag 

How Contents Are Used 

Si 

Index (offset) for source string 

DI 

Index (offset) for destination string 

ES 

Segment of destination string 

CX 

Repetition counter 

AUAX 

Scan value 

Destination for LCDS 

Source for STOS 

DF 

0 = auto-increment SI,DI 

1 » aut&decrement SI.DI 

ZF 

Scan/compare terminator 

Table 4i The string instructions use dedicated registers to generate fewer instructions, and 
they are shorter fl byte) in length. 


AND AX,FEFF. 

String Instructions 

At times, you need to manipulate 
targe blocks of data in memory, such 
as moving them from one location to 
another, searching for a particular 
value, etc. You could accomplish this 
with the instructions shown in figure 
5's first program. In program 1, you 
load the SI register with the offset of 
the block you wish to move, the DI 
register with the offset of where you 
wish to move it to, and the CX 
register with the number of bytes you 
wish to move. The actual move re¬ 
quires loading the word using SI and 
saving the word using DI. Then you 
move the pointers to the next word 
and loop back and repeat it. This ac¬ 
complishes the tasks you set out to 
do but requires several instructions 
and extra time to perform them. 

Instead, string instructions, as 
shown in table 3, could be used to 
solve this problem. They can do byte 
or word operations and are actually 
short (1-byte) instructions. They use 
dedicated registers, as shown in table 


You can 
now order 
article 
reprints 
from this 
publication 
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University Microfilms International, 
in cooperation with publishers 
of this journal, offers a highly con¬ 
venient Article Reprint Service. 

Single articles or complete issues 
can now be obtained in their 
original size (up to 8 V 2 x 11 inches). 
For more information please com¬ 
plete and mail the coupon below. 

ARTICLE REPRINT 
SERVICE 

University Microfilms International 


□ YES! I would like to know more about the Article Reprint 
Service. Please send me full details on how I can order. ■ 

□ Please include catalogue of available titles. 

Name_ _ _Title_ | 

InatltutlorVCompany___ 

Department ______i 

Add re ss______ 

City __ _State_ _Zip_ 

Mall to: University Microfilms International 

Article Reprint Service 
300 North Zeeb Road 
Ann Arbor, Michigan 48106 
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NORTHSTAR 


ADVANTAGE 

■ 64K r Z8QA Operating 
System 

• 2 Quad Capacity Floppy 
Drives 

• Business Graphics 
Software 

• \ 2 * Green Phosphorus 
Screen 

• Bit Mapped Graphics 

• 6 i/O Business Sfots 
Super Super Super S1,995.00 


* Proportional Spacing * B Character Styles 

* 200 CPS ft' Directional * Color Optional 

* Sheet Feed - Graphics 

Prrsm 80 W/5print SS99-00 

Prrsm 80 Loaded W/Color St,239.00 
Prism 132 W/Sprint 51,039.00 

Prrsm 132 Loaded W/Coior St,395.00 
Colortext tor IDS ST04.00 


HORIZON 

* Mufti User System 

* Z8GA Operating System 

* S-100 Bus 

* SMO-I8MO Hard Disc Available 
Super Super Super 52,495.00 


VT 100 Look Alike Keyboard 
Programmable Function Keys 
printer Port Split Screen Capability 


GTCSW10 $659-00 

GTC10GA 5689.00 

GTCSW80 S795.00 


Everything in 
computer related 
products: 

* Computers 

■ Modems 

* Printers 

* Software 

■ Monitors 

* Terminals 

* Accessories 

■ Paper 

* Ribbons 

* Diskettes 

* Office Furniture 


For Price Quotes and Ordering Cali 


For Technical Information and 
Arizona Orders Call: 
602 - 949-8216 


UBERTY W 


411 South Madison 
Tempe, Arizona 85282 

(Mail Order Only) 


COMPUTER SALES 


Prices listed reflect a cash discount and are subject to change without notice. We welcome Certrfied and Cashiers Checks. Bank Wires and Money Orders. Allow 2 to 3 weeks for personal checks to 
cleat Product is subject to availability. Equipment is in factory- seated boxes with manufacturers warranty There yM tie a restocking charge for returned merchandise. Carl frrsr for an 
RMA number Software not waranteed 1 for suitability No return of Software which has been opened Add 7% for shipping charges (minimum 52 SO) 

ZBOA is a registered trademark of Zrfoqjnc . „„„ 
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ALTOS 

ZENITH 

TELEVIDEO 

SANYO 


OMNITEC 

VENTEL 

AMDEK 

BMC 


FRANKLIN 

HAYES 

NOVATION 

UDS 


TAXAN OKI DATA 

DIABLO OSBORNE 

NEC COMREX 

EPSON DAISYWRITER 


GTC . 
ADDS 
DEC 

MANY OTHERS 


It's Tfue —We Did It I 

We have met or have beaten most advertised prices. 

Don't be foolish. Buy Direct! 





















Sundex 


FOR PRVING BIUS... 

This could be the lost check 
you 



Because it lets you try Sundcx's 
Personal Payables™ program, 
designed to take over tedious bill 
paying chores. 

Personal Payables:™ 

• writes checks—standard or 
continuous form 

• alerts you to payments coming 
due 

• stores amounts payable for 
regular payments 

• keeps continuous, accurate 
bolonce 

• handles up to 10 checking 
accounts 

find UUe've Taken the Fear Out of 

Trying.our easy-Gnglish manual 

and on-screen instructions make it 
easy For anyone in the family to 
do it. 

Start now to write off minting checksl 
To Try It—send $19.95 for 
Full use of program (limited to 
minting 8 checks). When you Ye 
ready to buy it, coll us toll Free for 
the access code and we’ll bill you 
for the balance ($80.00), To Buy It 
NOUJ—send $99.95 and never 
write another check 


□ Yes, I want to take advantage 
of your TRIAL OFKA—$19.95 

□ l J m convinced, send me your 
Personal Payables 1 " 1 
Program—$99.95 

Specify; D1BM 128K DIBM 64K 
□CQMPfiQ □ Osborne 

□ Rpple tl DTI Professional 

□ Rpple lie 

Payment: □ Chech DVISR □ MasterCard 
Cob, residents add 3% sates tax 


Cord * _ 


Pot* . 


Ck V - 


Mall to: Sundex Soft more Corp. 
Dept BVOet 
3000 Pearl St. 

Boulder, CO 80101 
Phone orders: 1 800 B35 3E43 
In Colorado coll: 1 303-440-3600 




Program #1 

This program will move a block beginning at BUDCK1 to a block 
; beginning at BLQCK2. The DS register is pointing at the 
segment that contains these blocks. Each block is 80 words 
;long (50 hexadecimal) 


LEA 

Sl.BLOCKI 


Get the blocks offsets in 

LEA 

DI.BLOCK2 


the index registers 

MOV 

CX.0050 


Number of words to move (80 decimal) 

AGAIN: MOV 

AX,{SI] 


Bring in from 8LOCK1 

MOV 

[DI],AX 


Save this word to BUDCK2 

ADD 

Si.2 


Move pointers to next word 

ADD 

Df.2 



LOOP 

AGAIN 

;Using CX as a counter to do 80 times 



Program #2 

This program is the same as the first except the string 
; instruction MOVSW is used and AX is not destroyed 

PUSH 

DS 

;Make ES point to the same segment 

POP 

ES 

;as DS to use as destination 

LEA 

Sl.BLOCKI 



LEA 

DI.BLOCK2 



MOV 

CX.0050 



CLD 



Set up auto-increment of SI and Df 

REP MOVSW 



Same as AGAIN loop except AX is 
not affected 


Figure 5: Using the string instructions fo move a block of data. 


4. Registers DS and SI are the source 
pointers (DS can be overridden as the 
segment register to be CS, ES, or SS), 
and ES and D1 are the destination 
pointers. The SI and/or DI registers 
are automatically incremented or 
decremented by 1 for a byte operation 
or by 2 for a word operation. The DF 
(Direction flag) in the flag register 
decides whether SI and/or DI are in¬ 
cremented or decremented. If DF is 
set, then you decrement or proceed 
to lower addresses; if DF is cleared, 
then you increment. The DF can be 
set by the STD (set direction) instruc¬ 
tion and cleared by the CLD (clear 
direction) instruction. 

String primitives perform single 
byte or word operations. Such 
primitives as MOVSB (move string 
byte) and MOVSW (move string 
word) transfer the contents of the 
location pointed to by SI to the loca¬ 
tion pointed to by DI with SI and DI 
adjusted. Primitives CMPSB (com¬ 
pare string byte) and CMPSW (com¬ 
pare string word) compare the con¬ 
tents of the location pointed to by SI 
with the contents of the location 
pointed to by DI with SI and DI ad¬ 
justed, which affect the flags the 
same as a CMP instruction. Primitive 
SCASB (scan string byte) compares 
the contents of the AL register to the 


contents of the location pointed to by 
DI; SCASW (scan string word) does 
the same with AX. Only the DI 
register is adjusted with this instruc¬ 
tion. Primitive LODSB (load string 
byte) transfers the contents of the 
location pointed to by SI to the AL 
register; LODSW (load string word), 
to the AX with SI adjusted. Primitive 
STOSB (store string byte) transfers 
AL to the location pointed to by DI; 
STOSW (store string word) transfers 
AX with DI adjusted. 

To do block operations, you can 
place a 1-byte prefix in front of a 
string primitive called a REP (repeat) 
prefix. You would use REP in front of 
the MOVS, STOS, or LCDS 
primitives to repeat that operation 
the same as a LOOP instruction 
would. CX contains the number of 
MOVS, STOS, or LODS operations 
you want to do with a REP prefix. As 
shown in figure 5, MOVSW with a 
REP prefix accomplishes in program 
2 the same task done in program 1. 
Notice that the ES register is initial¬ 
ized and the Direction flag is cleared 
for auto increment. Using REP before 
a STOS instruction lets you initialize 
a block of memory with a certain 
value, such as a zero to clear a block 
of memory. However, REP would 
probably not be used before a LODS 
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FOUH STAR EDITION 


ahf (Hompuftr ainu'H 

business 


section 

D 


VR DATA CORPORATION 
ANNOUNCES: 


THE PRICE WAR IS OVER!! 



HARD DISK III*4"k/\ 
5 MEG 

WINCHESTER 


5+5 Meg System 1590.00 

15 Meg System 1449.00 10 Meg System 1249.00 

15+15 Meg System 2299.00 10+10 Meg System 1999.00 



NEW 


HD-505 WINCHESTER 

Compact, High Density, Low Profile, 
Low Power, Sub-Mini Disk System 


•Hard Disk III includes up to 2 full height Winchester disk 
drives, heavy duty enclosure, disk controller, field proven 
power supply, I/O adaptor, and applicable cabling. 

•Hard Disk III is available directly from the factory only. 

HARD DISK III & HD-505 
ADAPTOR MODULES: 

IBM-XT* IBM-PC 

APPLE IP APPLE lie* 

XEROX 820* XEROX 820-11* 

FRANKLIN* LNW-80 
TRS-80 MOD I LNW-II 
TRS-80 MOD III TRS-80 MOD 4 

OTHERS TO BE ANNOUNCED 
•AVAILABLE 3RD QUARTER 1983 


SAVE $90 on 5+5 Meg 
(Fixed/Removable) Package 

Packages includes: 

HD-505F (Master) Fixed 5 meg 1395,00 

HD-505R (Slave) Removable 5 meg 1095.00 

Adaptor Module 150.00 

Disk Cartridge for HI>~505R FREE!!! 

TOTAL 2490,00 


The NEW HD-505 Winchester Systems are available through 
quality Computer Stores everywhere. If yours doesn’t have 
the HD-505 from VR DATA, fell them to get it 

MASTER unit includes: enclosure, switching power supply, 
disk drive, controller, host adaptor, applicable cabling. 
SLAVE unit includes: enclosure, switching power supply, 
disk drive, applicable cabling. 



Call Toll Free • 800-345-8102 


A X 

MasterCard 



f AMERICAN 1 


VESA* 

■HBHHI 

y| E UtP*H'E&S 


• ® 


Published prices reflect cash discount. All prices arc subject to change without 
notice. TRS-80 and TRSDOS arc trademarks of Tandy Corp. Disk 1U and 
HD-505 are trademarks of VR DATA CORP 
8:30 am-7pm EST Mon-Fri,, Sat E0am-3pm 
CABLE “VRDATA" TELEX 845-124 

A 93 V R DAT A products are tested, burned-in, and re-tested. W e‘re so proud of 
our quality control that we offer an optional unconditional extended warranty 
covering full costs of parts and labor on all VR DATA products. 



data 


(215) 461-5300 
777 Henderson Bivd., 
Folcroft, PA 19032 


VR DATA—WEST 
Watonga, OK 
I -405-623-8664 
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SOURCESOFTWARE 

Professional-quality. CP/M compatible 
Z80 assembler accepts standard Zifog 
mnemonics as well as T9 pseudo-ops. 
prints a sorted symbol table, and can 
read From multiple input files Modular 
structure allows easy revision as a 
c ros s-as se rntoJ e r 

Complete souce listing with detailed 
tutorial on theory of assemblers is con¬ 
tained in a 200-page manual Profes¬ 
sional techniques fully explained include 
Radix 40, binary search, expression 
processing by recursive descent, etc 
Sourcecode also available on a standard 
format 0' SSSD disk 

Manual with listing $25 
Manual and 8" disk S50 

[foreign srders S3 surface £10 airmail) 

'cKfug 

PO Box 20 8 
Red Bank. ISU 07701 
(201) 530-7245 

NJ resident please add 6 ^d sales tax 
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THE CHURCH 

Information Management System 


2 1 Stiwardlhlp 
Mr. fluid 


3 Communication™ 
and Cataloging 


4 Spiritual Growth 


[SP Out 
m\ chu 


Demo Packages 
available (or 
Modules 1. 2.3 


Your Software Guardian'' 


dBASE II™** 

4 ,ind Ifi an.CPfM ■ cnmpaniA 


DEALER INQUIRIES WELCOME 


Omega aS4T"" ">"■«»* 

• »|T«kur« sorware Atlanta 3&M5 

Information Sy^TEMS (404) 329-DtBi 

Your ftcftwar* AuartfftM, ll A u»r Lovin' lottwif* 

ora tradimajki at Dnitm l>Htrffll1l4A 
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NOW 

16 -BIT MICROPROCESSOR 
SEMINARS ON CASSETTE 



inis unique cassette album is based on a 3 day seminar 
presentation condensino comparative information atom 
the 28000. 6B0Q0 and 8086 and includes a complete 
set of seminal material No*, at your own pace you can 
assimilate the lacis or each microptccessof that will 
enable you ro taylnr an Inteljjgeni decision to besi fit 
your needs. Additional copies of handout material in 
attractive binders are available with cassette order for 
$25/copy. 


Send payment iMasterCard. Visa or check no COD s 
please) to Dafltecb Microsystems, PD Bo* 810672, 
Dallas, TX 75381, Of phone 214/245-9006 Allow 4 to 
6 weeks for delivery. 
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BIG STEPPER 

Stepping-Motor Driver Box 



HOOKUP AND GO! 

Provides required motor power 


Drives 4 motors at up to 5 amps per windi ng 
while sensing 3 limit switch inputs 

PARALLEL BIG STEPPER". $450 

SERIAL "SMART STEPPER"! RS232) S850 
STEPPING-MOTOR TIPS COOKBOOK: $5 

Centre Computer Consultants 
P O. Box 739 State College, PA 16801 
( 814 ) 237-4535 
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instruction. 

For the CMPS and 5CAS instruc¬ 
tions, you have the conditional REP 
prefixes of REPZ/REPE for repeat 
while zero/repeat while equal and 
REPNZ/REPNE for the opposite con¬ 
dition. These are similar to the con¬ 
ditional LOOP instructions. For ex¬ 
ample, if you use the REPNE in front 
of the SCASB instruction, you will 
stop repeating if CX equals zero or if 
a match is found between the AL 
register and the location pointed to 
by the DI register. You could use the 
REPNE instruction and check the CX 
register for zero. If it is zero and ZF 
is not set, then no match is found. If 
CX is not zero or ZF is set, then the 
DI register is pointing to the location 
following or before the matching 
character, because it is auto- 
decremented/incremented on each 
repetition by the SC AS instruction, 
A program demonstrating this setup 
is shown in figure 6. 

With a repeat prefix, CX is checked 
for zero before the operation, which 
is different from the LOOP instruc¬ 
tion. This means that you don't have 
to precede the repeated string opera¬ 
tion with a JCXZ to prevent doing it 
65,536 times. Another interesting 
point is that an interrupt can be 
recognized during a repeated string 
operation at each repetition. These 
are the only instructions that allow 
interrupts during execution because 
using a REP might tie up the 8086 for 
a long period of time. 

Primitives also permit you to build 
your own string operations. For ex¬ 
ample, you could translate an entire 
block of memory from one code to 
another after the registers are set up 
correctly: 

AGAIN: LODSB 

XLAT 

STOSB 

LOOP AGAIN 

Processor-Control Instructions 

Processor-control instructions let 
programs control various 8086 func¬ 
tions, as shown in table 5. The STC 
(set carry), CLC (dear carry), and 
CMC (complement carry) instruc¬ 
tions affect the Carry flag. Instruc¬ 
tions STD and CLD are explained in 























600 XL. 
800 XL.. 
1200 XL. 
1400 XL 
1450 XL 


$199.00 
.SCALL$ 
$499.00 
. $CALL$ 
$CALL$ 


1025 Printer.$399.00 

1020 Color Printer , $245.00 
1027 Printer $299.00 


EASTERN HOUSE 

Monkey Wrench 2 ..._$52.75 

PARKER BROTHERS 

Tutankham R. .$33.75 

Super Cobra R.-. $33.75 

Astro Chase R......... * * $33.75 

Frogger R «*...- „ $33.75 

Oflert R ..,.,$33.75 

Popeye R ..„._.. $33.75 

Risk R.$42.75 

Chess R.$42.75 


800 48K .... $399.00* 

* Plus $100.00 Rebate back from ATARI 

810 Disk....$399.00 


APX 

Eastern Ft.41 . $25.50 

Deflay Atari. $19.95 

Math-Tic-Tac - ,.$15.95 

Pres of US. $15.95 

3R Math. $19.95 

Typo Attack.$24.95 

Family Budget...$19-95 

F. Cash Flow.$19-95 

BRODERBUND 

Bank Street Writer D.$44.75 

AE D.$24-75 

Apple Panic D.$23.75 

Choplifter ROM..$32.75 

David s Midnight..$24.75 

Stellar Shuttle C/D .$18.75 

Ft. Apocalypse.. $24.75 


RANA 

DISK DRIVE 

1tX)0.$295.00 

ALIEN GROUP 
Voice Box 2 . $99.75 

DON’T ASK 
Sam.$41.75 

Abuse.$15.95 

Teleatri_$27.95 

Poker Sam .. $24.95 


1010 Recorder.. $75.00 

410 Recorder.$75.00 

810 Dl&k Drive...... $399.00 

1050 Disk Drive .... $335.00 

850 Interface.$CALL$ 


Lyco Computer Marketing & Consultants 

TOLL FREE 800 - 233-8760 


TO ORDER 

CALL US 


In PA 1-71 7- 327-1824 


MODEMS 

ANCHOR MARK I ..$79.00 
ANCHOR MARK II .$79.00 
HAVES SMART .. $239-00 
HAVES MICRO It $309,00 
Micro Bit 

MPP-IOOO....-$159.00 

NOVATION 

CAT -.$144.00 

*>CAT.. $1 55.00 

J-CAT. $115,00 

APPLE CAT II.... $279.00 
212 APPLE CAT $ 5a9 O0 


PERCOM 


AT88S1 .$379.00 
44S1.$499.00 


MONITORS 

Amdek Color I.$275.00 

Amdek 300 Green. $149.00 

Amdek 300 Amber .... $149.00 
Gorilla Green.$99.00 


BLANK DISKETTES 

ELE PH A NT SS /SO.$18,25 

ELEPHANT SS/DD....... $21.75 

KANGAROO SS/DD with 

storage case.$24.75 

MAXELL MD I.$29.75 

MAXELL MD It ...... *39.75 

OfSK CASF [holds 10 ) $4 95 

DISK CASE (holds 50) SI 9 75 
ROM CASE (holds 10) $19 75 


SANYO 

MBC 1000 . $1549.00 

| (with micropro software package) 

MBC 1250. $2195.00 

I MBC4050 . ,$2749.00 

EFD 1 60 Disk .. $499,00 

5500 Letter Q, Printer.. .$649,00 


> 
V 


RANA 

DISK DRIVES 

Elite 1.,,..$295.00 

Elite 2 . $449.00 

Elite 3.$559.00 

SSI 

Battle of Shilo ..$26.75 

Tigers in the Snow.,,. $26.75 

Cosmic Balance.$26,75 

Knights Of the Desert. $26,75 
Battle for Normandy, - $26.75 

Germany 19B5.$36.75 

CONTINENTAL 

Home Accountant.$51.75 

Book of Apple Software , $16,75 


tcippkz 


* 


APPLE DUMPLING GX 599 75 

APPLE DUMPLING 64 , (16 Buffer} $179 75 

INFOCOM 

Zork L II, or III... $26,75 

Deadline. $33,75 


VIC 64., -, SAVE 

1541 Disk Drive.Calt 

1525 Printer...Call 

1530 Datasette.$64.00 

1110 8 k Ram..$53.75 

1211 Super Expander $53.75 

1212 Programmers Ad,$44,75 

1213 VicmOh....$44.75 

Vic 20 dust cover.. .$6.99 

Vic 64 dust cover.$6.99 

HES 64 

Turtle Graphics R ,. ,., $ 49.75 
Heswriter R ., ., $38.75 

Gridrunner R.$29,75 

Attack Of Mut Cam R... $34.75 

Turtle Tutor R.$29.75 

Turtle Trainer R .,. -$29,75 

Paint Brush R — ..$23.75 

Benji Space Rescue D .$29.75 
Home Manager C/D ...$ 39,75 


CARDCO 


HES VIC- 20 


commodore 

Cardprinter / LG1.$499.00 

Cardprint DM1.-.,. $ 1 og,oO 

5 Slot Expansion 64 ,,.,. $54.00 

64 Write NOW.$ 39.00 

64 Mail NOW,.$29.00 

20 Write NOW.., $29.00 

64 Keypad .$29.00 

Universal Cass. Int.. $29.75 

Printer Utility...$19.75 

5 Slot Expansion.$79.95 

3 Slot Expansion..$ 24.95 

Vic 20/64 Printer int.$ 59,95 

SPINNAKER 64 

Kfndercomp.$ 21.75 

Story Machine .....$23,75 

Face Maker ..$23.75 

Snooper Trooper. ,$29.75 

Deha Drawing.$34.75 


Torg C... 

$14.75 

HES Games 1C. 

$14.75 

HES Games 11 C. 

$14.75 

VIC Fortit Rom. 

$42.75 

HES MON Rom. 

■ $28,75 

Turtle Graphics Rom 

► $28,75 

HES Writer Rom. 

■ $28,75 

Shames Rom. 

■ $28.75 

Protector Rom. 

■ $31,75 

Robot Panic Rom. 

$28.75 

BRODERBUND 

64 

Serpentine H_____ 

,. $26,75 

Choplifter R.. 

. $32.75 

Seafox R ,... 

. $26.75 

PARKER 20 


Frogger (ROM). 

$33,75 

QBert (ROM). 

.. $33.75 

Tutankham (mm). 

$33,75 


PROWRITER 2P.$699.00 

GEMINI 15.$449.00 

PRINTMASTER ....$1589.00 
SMITH CORONA TP1... $549.00 

starwrite*. t] 099:00 

OKIDATA 82 .save 

OKIDATA 83. lowest 

OKIDATA S4P,... ™“ eLE 

OKIDATA 93 .save 

TRACTOR.$49.75 

OKIDATA 92.SSAVE 


SAVE= PRINTERS! 

GORILLA GX-100.$199.00 

EPSON.SCALL 

GEMINI 10.$299.00 

PROWRITER.$365.00 

NEC 8023 .■ ■ $399.00 


TO ORDER 

CALL TOLL FREE 

800 - 233-8760 


In PA 1 717-327*1824 


or send order to 
Lyco Computer 
P O Box 5088 
Jersey Shore, PA 1 7740 


POLICY 

In-stock items shipped within 24 hours of order. Personal 
Checks require four weeks clearance before shipping. No 
deposit on C-O-D. orders. Free shippi ng on prepaid cash orders 
within the continental U S. PA residents add sales tax. All 
products subject to availability and price change. Advertised 
prices show 4% discount offered for cash, add 4% for Master 
Card or Visa. DEALER INQUIRIES. INVITED. 


Circle 244 on Inquiry card. 














































































































Data for Our 
Most Extensive 
Computer 


Has Been 
Compiled! 


.'A 

'»■ . 

'A 

. . ->* 


£ 0 #- 

.—O* 


Call Today for 
Our New, FREE 
Mid-year Report. 


It covers more positions and places! 


Do you know how your salary 
compares with your peers? 
Whether computer profes- 
sionals make more or less 
in other geographic areas. 

Or, now that recession is 
history, what economic 
resurgence will mean in 
terms of future compensation 
levels for computer people? 

Our new, mid-year Local 
Metropolitan Computer Salary 
Survey —the most extensive 
one published to date- 
details salary differences in 
major metropolitan areas 
throughout the United States 
and Canada. It's chock-full of 
new statistics; some you'll 
find have changed substan¬ 
tially from past reports. 

2,350 position and 
compensation categories. 

The new Survey is based 
on an in-depth analysis of 
salaries offered by our 
diverse client base as well as 
income data provided by 
thousands of computer pro¬ 
fessionals we are in contact 
with on a regular basis. 


Not only does our new 
report provide national 
median figures, it also breaks 
out salary data by individual 
market. In all, fifty position 
categories were surveyed in 
each of forty-six markets. 
Included are positions in 
programming, software mar¬ 
keting, software systems 
design, data communica¬ 
tions, mini/micro systems, 
data base, computer opera¬ 
tions, Edp auditing, computer 
marketing, sales, manage¬ 
ment, field service and 
others—at various levels of 
experience and at different 
size computer system sites. 

A useful tool for career 
advancement. 

The Survey is compiled by 
Source Edp, the world's larg¬ 
est recruiting firm that's 
devoted exclusively to the 
computer profession. 

If you're wondering where 
your career and income are 
heading, the report Just 
might be the most valuable 
compensation guide you'll 


read and refer to often. It will 
not only help you evaluate 
your current career progress, 
but show you what skills are 
in most demand and what 
you can expect to earn in the 
future—with and without 
certain skill sets. 

Call for your FREE report. 

The new Survey is avail¬ 
able at no charge to com¬ 
puter professionals. Call the 
Source Edp office nearest 
you to request a copy, with¬ 



out obligation. As you'll dis¬ 
cover. there's no better way 
to pinpoint salary levels with 
more precision or to gain 
insight into emerging oppor¬ 
tunities. It could be the best 
reading you'll do all year. 


Personnel Services 


The world s largest recruiting firm devoted 
excluBfvefy to the computer profession. 

Call today. ^ 

Simply phone the Source 
Edp office nearest you that's 
listed to the right. A copy 
will be sent to you in 
strict confidence, with¬ 
out obligation, If unable 
to call, write: 

Source Edp 
Department B-2 
RO. Sox 7100 
Mountain View, CA 94039 


CWhen writing, be sure to indude your title ] 

















This procedure scans a buffer for a particular byte 
character and replaces it with another character. The 
; parameters are passed in this order; 

;The segment of the buffer 

;The offset of the buffer 

;The number of bytes to scan for 

.A word whose low byte is the character to search for and 
;whose high byte is the character to replace with 



Call Source Edp today. 


1 

United States: 

Arizona 


i 


Phoenix 

602/279-1010 



California 




Northern 




Mountain View 

415/969-4910 



San Francisco 

415/434-2410 



Walnut Creek 
Southern 

415/945-1910 



Century City 

213/203-8111 



Fullerton 

714/871-6500 



Los Angeles 

213/688-0041 



Newport Beach 

714/833-1730 



Sen Diego 

619/231-1900 



Torrance 

213/540-7500 



Van Muya 

213/781-4800 



Colorado 




Denver 

303/773-3700 



Connecticut 




Hartford 

203/522-6690 



Stratford 

203/375-7240 



District of Columbia 




Washington D.C. 

Florida 

202/466-5890 



Miami 

305/624-3536 



Georgia 

Atlanta 




Downtown 

404/588-9350 



North 

404/953-0200 



Illinois 




Chicago 

312/861-0770 



Rolling Meadows 

Indians 

312/392-0244 



Indianapolis 

Kansas 

317/631-2900 



Overland Park 

913/888-8885 



Kentucky 




Louisville 

302/561-9900 



Louisiana 




New Orleans 

504/561-6000 



Maryland 




Baltimore 

301/727-4050 



Green belt 

301/441-8700 



Towson 

Massachusetts 

301/321-7044 



Boston 

617/482-7613 



Burlington 

617/273-5160 



Wellesley 

617/237-3120 



Michigan 




Detroit 

313/259-7607 



Southfield 

313/352-6520 



Troy 

313/362-0070 



Minnesota 




Minneapolis 




Downtown 

612/332-6460 



West 

612/544-3600 



St. Paul 

612/227-6100 



Missouri 




Clayton 

314/662-3800 



Kansas City 

816/474-3393 



New Hampshire 




Nashua 

603/880-4047 



New Jersey 




Cherry Hill 

609/482-2600 



Edison 

201/494-2800 



Morristown 

201/267-3222 



Paramus 

201/845-3900 



Princeton 

609/452-7277 



New York 

New York City 




Grand Central 

212/557-8611 



Penn Station 

212/736-7445 



Wall Street 

212/962-8000 



Rochester 

716/263-2670 



Svosset, LL 

516/364-0900 



White Plains 

914/683-9300 



Ohio 




Akron 

216/535-1150 



Cincinnati 

513/769-5080 



Cleveland 

216/771-2070 



Columbus 

614/224-0660 



Dayton 

Oklahoma 

513/461-4660 



Tulsa 

918/509-7700 



Oregon 




Portland 

503/223-6160 



Pennsylvania 




King of Prussia 

215/265-7250 



Philadelphia 

215/685-1717 



Pittsburgh 

Texas 

Dallas 

412/261-6540 



Central 

214/954-1100 



North 

214/387-1600 



Fort WOrth 

817/338-9300 



Houston 




Downtown 

713/751-0100 



W. Loop South 

713/439-0550 



San Antonio 

Virginia 

512/342-9898 



Mcljaan 

Washington 

703/790-5610 



Bellevue 

Wisconsin 

206/454-6400 



Milwaukee 

Canada: 

Ontario 

Toronto 

414/277-0345 



Downtown 

416/865-1125 



Don Mills 

416/425-5730 



Mississauga 

416/272-3333 



i 


PUSH 

BP 

MOV 

BRSP 

LES 

DI,[BP + 8] 



MOV 

CX,[BP + 6] 


MOV 

AX, [BP + 4] 


OLD 


SEARCH: 

REPNE 

SCASB 


JE 

SWAP 


JMP 

Done 

SWAP: 

MOV 

ES:[DI -1],/ 



JCXZ 

DONE 


JMP 

SEARCH 

DONE: 

POP 

BP 


RET 

8 


the section on string instructions. 

The CLI (clear interrupt) instruc¬ 
tion disables the INTR signal from in¬ 
terrupting the 8086 by clearing the In¬ 
terrupt flag* The STI (set interrupt) 
lets you recognize the INTR signal 
after the instruction following STI has 
been executed* 

The HIT (halt) instruction stops the 
8086 until either a reset or an exter¬ 
nal interrupt on NMI or INTR occurs. 
When an interrupt routine returns, 
the 8086 resumes execution with the 
instruction following HLT 

Systems often use multiple micro- 


;Get segment in ES and offset in 
;DI using a double word in the 
; stack (may have to tell assembler 
;by LES Dt,DWORD PTR[BP + 8] ) 

; Length to search for 
;AL contains character to search 
Tor and AH has character to 
; replace with 
;Auto-increment 
;Scan buffer until AL matches 
;]f a match swap the characters 
;otherwise stop 

;Using D1 with a -1 displacement 
; because SCAS does an increment of 
;D1, transfer the new character 
; making sure to use ES (and not 
;DS) as the segment register 
;ln case the last match was also 
;at the end of the buffer 


processors. Using more than one 
microprocessor results in increased 
system performance. The 8086 is 
designed to cooperate with other 
microprocessors via its hardware and 
software structures* 

A special type of microprocessor, 
called a coprocessor, might share a 
program with the 8086, executing on¬ 
ly the instructions pertaining to it and 
ignoring the 8086 instructions. For ex¬ 
ample, the 8087 coprocessor, a 
numerics data processor, performs 
floating-point and trigonometric 
functions. However, the 8086 must 


Figure 6: Scanning a buffer for a particular byte and replacing it with another character. 


Mnemonic 

Description of Operation 

STC 

Set Carry flag 

CLC 

CJear Carry flag 

CMC 

Complement Carry flag 

STD 

Set Direction flag 

CLD 

Clear Direction flag 

STI 

Set Interrupt'Enable flag 

CLI 

Clear Interrupt-Enable flag 

HLT 

Halt until interrupted or reset 

WAIT 

Wait for TEST pin active 

ESC 

Escape to external processor 

LOCK 

Lock bus during next instruction 

NOP 

No operation 

Table 5: Processor-control instructions direct various 8086 functions. 
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PICK’EM 

PREDICTS NFL GAMES 
COMPLETE WITH POINT SPREAD 
EASY TO USE 

APPLE - DOS 4 8/APPLESOFT (5>4") 

IBM PC - PC/MS DOS ISW’SS/DD} 

TRS-SO 111 - TRSDOS (5*T) or CASSETTE 
ATARI * ATARI BASIC and 5W" DISK (32K) 
or CASSETTE (L6KJ 

HEATH/ZENITH - HDOS or CP/M {bW) 
TIM EX/SIN CLAIR - 16K RAM/CASSETTE 


CAVES OF ZULU 

Animated Adventure Fun 
(16K TIMEX / SINCLAIR ONLY) 


EACH ONLY $19,95 

Add $2.00 S/H per order 
(CA residents odd appropriate sales tax) 


STUART SOFTWARE 

25381 - G Alicia Parkway 
Suite 316 

Laguna Hills. CA 92653 

(714) 8S5-47S3 

Dealer Inquiries Invited 


Circle 371 on Inquiry card. 


U.S. Robotics Modems 

300 I 1200 baud Auto dial I Auto Answer 


New - Password S374 

New - Courier (lor Osborne) S414 

New - SI 00 (tor 5100 Systems) $374 

Auto Dial 212A $469 

Telpac ComnHimcaiions Software $ 69 


Morrow Micro Decision 

Includes 64K Ram. ZBOA. CP/M, Wordsiar 
Spelling Checker, Logicalc. Bazic, 

MicroSolt Basic 

MDl 200K disk drive $889 

MD2 2 200K disk drives 

wilh Personal Pearl Data Bass Manager $1169 
MD3 2- 384K double sided drives 

with Personal Pearl and Quest Bookeepmg Si 569 
* 13,00 tong Distance Phone call credit with Purchase ' 

XL Systems 

A division of Data Information Systems. Inc 
967 East 4800 South Suite 4C 
Salt Lake City. Utah 84117 
(SOI) 266-0454 


S-IOO EPROM PROGRAMMER 


EPROM-32 

* High quality 5-100 board meals or exceeds <EEE-696 

* Programs IK through 3 ?K I We) EPROMs 

* Teitool zero-insertton-lorce programming sadist. 

■ EPROM is programmed ihrough I/O ports and can he verified 
through 1,4) ports or localed In meffioty space lor varilicatiDn 

■ Programming village generated orr-traam 

- Personal^ Mcrtules simplify adaptation ot bearer to diHereni 
EPflOM fypee 

PM-1 - 250B, 2750 PM-3- 2732. 27324 PM-5 - 607 &4 


2516,2716 PM-4-2564 

PM'2-2532 PM'5-2764 

■ CP/M'COiTipafttjle control software 
includes commands lor programming, 
verification, disk I/O and editing. 


PM-fl—2712B 

$269.95 * 

(AST) 


HicroDynamUs 

Corporation 

63£3 Poplar Ave • Suite 106 
Memphis TN 36119 


ORDER DESK 
1-800-237-6400 fill 440 

Technical inquiries 
1901 i’692-4054 


’Price Includes EPROM-32, documentation and two Personality 
Modules (specify! Additional Modules-17.95 Control software 
on 0 " SSSD diskette - S995.ljRSgnaind-J2jOC. UPS art - 
$4.00, COD - Si 50. foreign add S1S.OQ. TN add 6% sates tai 
VISA and MASTERCARD wetcomfi. 


Circle 268 on Inquiry card. 


APPLE lie 

80 COLUMN/64K BOARD 

29. 00 

★ includes printed RGB 

★ pictorial layout 

★ list of commands 

★ you add parts and labor 

★ assembled 129,95 


ProWriter I. 

Parallel card w/cabie.. 


369,95 

69.95 


We also carry a full line of 
Applet IBM Hardwa re & Software 


— add for — 
Shipping 2.50 
COD 1.65 

2nd day air 2.00 

CO res. add 3 Vj% Slit ax 
VISA/MC WELCOME 


DATA-RITE 

CORPORATION 

3066 Wheeling 
Aurora. CO 80011 

(303) 366-5267 


Circle 129 on Inquiry card. 

DISK DRIVES 

(For PC. Mod 1, III & IV) 


Tandon TM55-2 

$239 

Tandon TMI0O-1 

$189 

Tandon TM100-2 , 

$239 

Tandon TM 100-4. . 

$339 

CDC 9409 

call 

PC EXPANSIONS 

MAYNARD 

DISK CONTROLLER 

PP add $50 SP add $70 

$155 

QUADRAM 

Four Function 256K capacjly 
with 64 K installed 

$289 

AST 


Com bo Plus: 

64 K+SPC+SuporDnve 
+SuperSpool 

$269 ! 

MegaPlus 

64 K+ SC + Super Drive 

$269 

+ SuperSpool 

I/O plus (SQ 

User installed 

$114 

1 2nd S or P or game 

$ 35 

VLM Computer Electronics 

TO Park Place * Morristown, NJ 07960 
(201) 267-3268 Visa, MC, Check or COD 


Circle 415 on inquiry card. 



Circle 13 on inquiry card. 


know that an instruction coming in 
is for the coprocessor and not for 
itself. Therefore, coprocessor instruc¬ 
tions are contained in an ESC 
(escape) instruction, which the 8086 
will ignore. The coprocessor moni¬ 
tors the bus and, when an ESC 
comes in, captures its op code from 
the ESC instruction. If an operand 
from memory is involved, the 8086 
fetches that operand (calculating the 
address) and discards it. The 
coprocessor can capture the operand 
or the address at this time from the 
bus as well; the 8086 then goes on to 
the next instruction while the 
coprocessor is executing this instruc¬ 
tion. 

Because a coprocessor might take 
a different time period to execute its 
instruction, there should be some 
coordination between the two pro¬ 
cessors. Before another coprocessor 
instruction comes in, the coprocessor 
should finish its current one. A pin 
on the 8086, called TEST, ac¬ 
complishes this mission. The WAIT 
instruction looks at this pin and, if 
the pin is LOW, the 8086 will go on 
to the next instruction. But if the pin 
is HIGH, the 8086 will enter a wait 
condition. Therefore, the coprocessor 
can pull this pin HIGH until it is 
finished with its instruction. Most 
ESC instructions, and any 8086 in¬ 
struction that looks at a coprocessor's 
results, should be preceded with a 
WAIT instruction. 

Although multiprocessors can 
share memory and input/output 
devices, they must have their own 
programs. Often, they utilize the 
same buses to access common 
devices and take turns using this bus. 
Sharing, then, might involve some 
communication between multipro¬ 
cessors, For example, microprocessor 
#1 could be filling a block of memory 
with new data while microprocessor 
#2 is reading that same block of 
memory. Without some notification, 
microprocessor #2 might get part of 
some old data and part of some new 
data. 

The most common method of shar¬ 
ing a block of memory is to set up 
one location as a flag to let each pro¬ 
cessor know that this block is in use. 
Therefore, each microprocessor 
















































THE 

BencHmarK. 

• Word Processor 

• Mail List • Telecom 

• Spelling Checker 

A Family of Highly Developed Software for Your Personal Computer 


WE KEEP GOOD COMPANY 


Dealers 


Distributors 

Liberty Computer Sales 

Legal Computer Applications, Inc, 

Electrical Equipment Company 

Tempo, AZ 

Long Island, NY 

Phoenix, AZ 

(602) 949-8218 

(516) 488-3338 

(602) 275-7801 

(800) 328-8905 outside AZ 

Hasiba/Harrls Assoc. 

Software Resources 

Compusales 

New York, NY 

San Rafael, CA 

Lawndale, CA 

(212) 929-0104 

(BOO) 851-9009 

(213) 370-3224 

Advanced Data Technology Corporation 

(800) 851-9010 outside CA 

KJ. Murphy & Company 

Greenville, OH 

Computers, Plus 

San Francisco, CA 

(513) 540-7747 

Tallahassee, FL 

(415)391-5950 

The Software Place 

(904) 366-6635 

Compumax 

Austin, TX 

Van Ausdall & Farrar Inc, 

Gainesville, FL 

(512) 453-0851 

Evansville, IN 

(904) 375-7737 

Houston, TX 

(812) 424-5736 

Advanced Business Systems of Jax 

(713)781-1488 

Fort Wayne. IN 

Jacksonville, FL 

Marshall Business Equipment 

(219) 432-1547 

(904) 396-4414 

Marshall. TX 

Indianapolis, IN 

InfoSystems, Inc, 

(214) 938-8371 

(317) 634-2913 

Tampa, FL 

Business Computer Systems, Inc. 

South Bend. IN 

(813) 223-5266 

Saif Lake City, UT 

(219) 289-4006 

Atlanta Software House 

(801) 967-0820 

Soft Source, Division of Continental Resources 

Decatur, GA 

H & H Compufer Enterprises, Inc. 

Boston Metro. MA 

(404) 292-2146 

Blacksburg, VA 

(617) 275-2175 

Major MIN. Inc. 

(703) 552-0599 

K,R. Computing 

Glen wood, IL 

micro MAX 

St, Louis, MO 

(312) 755-2500 

Reston/Herndon, VA 

(314) 721-3168 

(800) 323-8832 outside IL 

(703) 471-4156 

Professional Automated Systems, Inc. 

Southern Computer Systems 

Byte Size Solutions, Inc. 

Columbus, OH 

ShelbyviNe, KY 

Seatlle, WA 

(614) 890-1095 

(502) 633-5639 

(206) 763-9599 

(800) 231-1367 outside OH 

Soft Supply & Systems 

Total Computer Center 

Lone Star Micro, Inc. 

Burlington, MA 

Washington, D C., Metro 

Dallas, TX 

(617) 229-6666 

(703) 836-8IBS 

(214) 521-2931 

Invent Software, Inc. 

Fa xx Computer Center 

(800) 527-5078 outside TX 

MineoJa, Long Island 

Langley, B.C. Canada 

Futech International Corporation 

(516) 294-7670 

(604) 875-1221 

Grand Prairie, TX 

J.A.M. Computers, Inc. 

Long Island, NY 
(516) 543-3770 

Vancouver. B.C. Canada 
(604) 533-5337 

(214)660-1955 


The Benchmark is a federally registered trademark of Metasaft Corporation 



Metasoft Corporation • 6509 West Frye Rd. • Chandler, Ariz. 85224 • (602)961-0003 • (800) 621-1908 


Circle 257 on inquiry card. 
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"FANTASTIC! 

SIMPLY FANTASTIC!"* 

Inexperienced users just Jove It! 
Professionals won't part with it! 
Self-demo, compare and discover 
what makes 


CUMSEA 


the most highly acclaimed Apple 11 
edltor/assembler ever developed. 

* Disk Based * Mainframe Perhjrmsnce 

* Mfrnu drmeni * 4 Additionfll programs 

* Svntaw cnecker * incH-rctiv* Assembler 

* 5«#sti Ftfiror * S3-Page user wamiaJ 

£69.35 at deafer? H not yet available locally, 
mail order directly from plant f£67 refunded if 
returned in 60 days*. 

Special offer to educational Institution? for 
£26 50 EX PLANT * contact the plant for 
endorsement?, literature, etc 

us alter. jAMSoFr*are 10GOO Pacific Nwv sauift 

Suite 511 Seattle Wasiungton 981$e PH 13051 644 146S 
UK Plsfr Lesley Software 38 R>rle«? flOid, 

Maidefiriead Berfcsmrr. Engianfl sle irli Pfi «3S 3^437 
Plan Custom Micro Systems Ltd 16921 10® Sr 

Mmonran Alberta Canada T$X up? ph 44031 45E 0974 
■ One Of many unsolinred rKwrauit 


Circle 123 on inquiry card. 


LOWEST ^ 
PRICES W 

BASF Qualimetric 
Diskettes 

• Same-day shipping 

• Dealer Inquiries Invited 

• VISA/MC accepted 

Call Toll Free 
( 800 ) 221-3460 

In CA. call (800) 821-6668 

3024-B De la Vina 
( ) Santa Barbara, CA 93105 

(805)687-7143 


Circle 256 on Inquiry card* 


oi 


o i 
i 

p, 


1 >- 


your name here 


-PERSONALIZED 
COMPUTER PAPER 


Printed with your name, club, any¬ 
thing. Paper is white 20# stock and 
fits all printers using 9)4x11 continu¬ 
ous paper [8)4x11 when detached]. 

500 sheets S14.S5, 1000 

sheets 524.95. We pay ship¬ 
ping, Texas orders add 514% tax. 
Select ink color: red, blue, brawn, 
gray, or canary. Specify name[s] up 
to 30 letters S. spaces. Enclose 
check or money order. No COD's 
Allow 3 weeks. Faster delivery with 
M/C, Vise phone orders. Write or 
phone Personalized Computer 
Paper S, Box 2D539/San Antonio, 
Tx. 78220/ [512] 227-05B5. 


UNIX* & C STARTER KIT- 
ONLY £50 (IKb* Special hit pHt*) 

•One copy of Introducing the UNIX System 
by (TkGlIton & fTl organ, a hlghly-acdalm- 
*d Introduction and reference book with 
over 550 example-laden pages. 

•Two years of World UNIX & C a quarterly 
magazine serving the growing communi¬ 
ty of UNIX and C users with news, re¬ 
views, features and advertising. 

•One copy of C Primer by Hancock fir Krle- 
ger. a best-selling Introduction to reading 
and writing C programs. 

•One coupon good for 10)6 off your next 
order of computer language reference 
materials from our comprehensive library, 
-free software books catalog with every order. 
-Full money-back for returns within 15 days. 
-Special kit prices good for prepaid and credit 
card orders only. 

-Phone 203-255-025 3 for credit card orders 

* Southwater Corp. - 
30 mowia St. - m«. Carmel CT 06518 

*UNIX is o trademark of Sell Laboratories 
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PERIPHERALS FOR 
APPLE II AMD lie 


ONE YEAR WARRANTY ON ALL ITEMS 

SAKE 



EACH 

SDARD 

AFPLE/5NUGART DRIVE |lW ir ) 

im 


DISK CONTROLLER lOOS .3.2-3.31 

SB 

1 !1 

SO COLUMN CARO 

1M 

29 

(VIDE* EQUIVALENT) 

T32 DQLUMM CAflO <11 + OR III} 

CALL 

29 

(ULTBATEHM EQUIVALENT) 

40 COLUMN WITH MK RAM 

121 

21 

(FOR lie ORLY) 

PRINTER INTERFACE WITH lfiK 


20 

TO MK BUFFER AND GRAPHICS 
(APPLE D-UMPUNG EQUIVALENT) 
MULTI FUNCTION CARD 

1*6 

2D 

(PARALLEL. SERIAL BSR. CLOCK! 
[VERSA CARD EQUIVALENT) 

IBM IPCJ BARE BOARD 

5W" FLOPPY DRIVE ENCLOSURE 


175 

17 


Z40 5PFTCAAD (Jl + AND Ml] 
[MICROSOFT EQUIVALENT! 

99 

29 


COLORADO COMPUTER PERIPHERALS 

R.R. 6. BOX 7'D GOLDEN, CO 80401 

(303) 278-7172 
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SAVE UP TO 50% ON 

Floppy Disks 
& Computer 
Supplies 


we Discount the Top Brands 

3M-Scotch‘ «vert»atlm* • Dylan 
Memorex • BASF • Maxell'' 

we also stock 

Ribbons • Paper • Labels 
Cleaning Kits • Printwheels 
Storage Products 

Call, write, or utilize Reader 
service for our free new 
discount catalog 

LYBEN COMPUTER SYSTEMS 

27204 Harper 
St. Clair Shores, Ml 48081 

1313) 777-7780 _ 


Offering Reliability and Same Day Service 


agrees that if this location contains a 
hexadecimal 01, the block is in use. 
The microprocessor must then set it 
to 1 if it is using that block when the 
flag is clear A simple method is to 
move a 1 into the AL register and ex¬ 
change the AL register with this flag 
location. If after this exchange AL is 
still a 1, then you know that the block 
is being used by another processor. 
But if AL is zero, then the micropro¬ 
cessor can use this block, and the flag 
location is already set to 1 by the 
XCHG instruction. 

However, there is one problem 
with this setup. The microprocessor 
must use the bus twice to do the 
XCHG instruction; once to read the 
memory contents and once to write 
the contents of the AL register in this 
location. However, in between these 
operations another processor might 
get in there and do the same thing, 
and you once again have the same 
problem. The 8086 has provided a 
prefix called LOCK in its instruction 
set. Any instruction preceded by the 
LOCK prefix gains total control of the 
bus for the entire instruction; no 
other processor can gain bus use un¬ 
til that instruction is done. This in¬ 
struction affects one 8086 pin, called 
LOCK, which causes the hardware to 
lock the bus. 

Conclusion 

You have perceived the many ad¬ 
vantages that the 8086 offers pro¬ 
grammers. Its addressing lets you ac¬ 
cess many types of operands for your 
instructions and accommodates dif¬ 
ferent types of program develop¬ 
ment. The instruction set is versatile, 
and added operations make the pro¬ 
gramming task easier. The 8086 sup¬ 
ports high-level languages with 
memory-based variables and pro¬ 
duces compact code. 

I hope that this series of three ar¬ 
ticles will help you when you work 
with the 8086, whether you are pro¬ 
gramming it or debugging its 
listings. ■ 


Stephen Heywood is an instructor with Intel 
Customer Training and is involved with prepara¬ 
tion of the 8086 course. He can be contacted at In¬ 
tel Corporation, 27 Industrial Ave., ChelTnsford , 
MA 01824. 
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for a complete selection of microcomputer hardware, software and accessories. 


ASHTON TATE 

□'Base II..3 450 

ASPEN SOFTWARE 

Grammaiik.„ . s 60 

Proofreader.. . 42 

BROOERBUNO 

Bank Street Writer , . , $ 55 

CALIFORNIA COMPUTER 

77 TO A sync Serial 
Interface.* S 130 

CDEX 

■VacateTraining ... .5 45 
CHARLES MANN 

Basic Teacher.$ 30 

Teacher Plus 32 

Medical li ( , 879 

Glass Scheduling ... 299 

CONTINENTAL SOFTWARE 
Home Accountant . . . $ 55 
DOW JONES 

Market Analyzer . . . .3 270 
Market Manager .... 240 

Microscope. . 569 

HOWARD SOFTWARE 

Creative Financing ... $ 145 
Rea I Estate Ana I yzer. , 145 

KflELL CO. Logo (MIT) .5 75 
Abelson Book. 15 

LINK SYSTEMS 

Data fax.SCall 

Dalai ink .. 79 

MICROPRO 

Wordstar (Special) . . .3 375 
(W/CP-M/70 col/64K) 

Infos tar (Includes 
CP-M/70 col/64K) . . 375 
Pro Pak 

(WSi 1 M M/SS/i ndex) . 399 
MICROSOFT 

Cobol-SO.3499 

Fortran-80 . , „. 145 

TASC Compiler. 125 

ALD.S. 99 

Mulliplan (DOS). 1S9 

MOUNTAIN COMPUTERS 

A to □ & D to A 

(w/o cable).$299 

OMEGA 

Locksmith.$ 75 

Inspector.* 47 

Watson.,. .. 44 

PEACHTREE (CP/M) 

Peachpak 40 GIL + A/R 
+■ A/P (Special) . , .3359 


Series 40 

G/L,A/R, A/Pm . . . 

Inventory *.* . 

Series 9 
Peachc&fc 

Telecommunications . 
PENGUIN SOFTWARE 
Complete Graphics . . 
Graphics Magician . + . 
SUPERSOFT 
Basic Tu I or. 


SYSTEMS PLUS (Z80 req) 
Landlord ...... 


V1SICORP 


MFSC. 

ISM Mathemaglc . . 
ISA Spellguard . . . 
UK Edit 6502 
On-Line Screen Wrilt 
PFS: Filing, Report 


ASHTONTATE 

DBase II (8* only) .,.$399 
D-Bass II (other CP/M) .SCall 
FPL 495 

Bottom UneStateglst 299 
SOFTWARE BANC 
D Base User's Guide 
wf D-Base Purchase. $ 15 
w/o D- Base Pu mhase. 20 

COMPUVIEW 

V-Edlt BOBO 280. IBM PC$ 130 
V-Edlt CP/M86, MS DOS 160 
DIGITAL RESEARCH 
Pascal Ml+ W/SP . , ,$389 

MAC. 85 

SID (B0S0 Debugger) ■ • 68 

ZSFD (Z60 Debugger). . 90 

C RIMZZ. 140 

CBasic2.. . . 110 

PL/1 80 .......... 425 

FOX AND GELLER 

QuiGk Screen .... . . $ 125 

Quick Code. 209 

OUtll . 69 

LEXISOFT 

Spellbinder.. . $ 275 

MARK OF UNICORN 

‘Final Word....... ,$239 

MICROPRO 

'WordStar ........ SCall 

'InfoStar. 275 


225 

Pro-Pack (WS/MM/SS 
Index).. , . , 

SCall 

225 

MICROSOFT 


279 

279 

Basic 80.. . . 

$249 

Basic Compiler. 

2B9 

Fortran 80 , *. 

330 


CobolBC. 

499 

i 53 

Macro B0.. . . 

150 

45 

MuMath/MuSImp_ 

199 


‘Multlplan. 

199 

i 79 

OASIS 


325 

‘The Word Plus. 

S 120 

) 

* Punctual ion and Style . 

99 

375 

PEACHTREE 


!115 

‘Peachpak 4 (GJL, A/R. 


AP) (Special) , . . . . 

$359 

179 

Ge n era! Ledge r Sc ries 4 399 

Accounts Receivable 


225 

Series 4 . .. 

399 

69 

Accounts Payable 
Series 4 .. 

399 

199 

Inventory Series 4 . . . 

399 

82 

CPA Client Wrile-up , ♦ 

399 

95 

Series 8 Modules each 

425 

112 

PICKLES & TROUT 

CP/M. 

$ 170 


PRO/TEM SOFTWARE 

‘Footnote . ..$105 

REVASCO 

Z80 Disassembler . , .$ 85 

SORCIM 

‘Supercalc II .......$ 199 

Superwriter 
(W/Speltar & Mailer) 

STAR COMPUTER SYSTEM 

G/L. A/R. A/P Of Pay ..$350 
Legal Time, Billing , 845 
Property M anagemen t. 845 

SUPERSOR 

Diagnostic II..$ 90 

Disk Doctor ....... B4 

Fortran 4 . . , , . , , , . 305 

Basic 8086. 225 

Lisp ............ 120 

Z8000 Assembler.... 400 

C Cross Assembler . . 400 
‘Scratchpad ....... 219 


'P/ease sea CP/M listing tor 
products with 9 .. Att pro¬ 

grams with a wWalso run 
on PCDOS. 

Peachpak 4 (GL-AR-AP} $359 
Peach text 5000 ..... 259 
Graphic Software 
"Chart man It" .... 345 
* Mu It (plan (Microsoft) 199 
1US EaslWrller II . 249 


I US EasISpeltar . . „ 
Alpha DataBase 
Manager li ... . 
Alpha Mai ring List . 
Woolf Move It ... , 
Financier 
Personal Series . 
TAX Series .... 
Sorcim Su percale II 
Llfetree Vo Iks writer 
Ecosoft Microstat . 
Northwest Statpak , 
Organic Software 
Milestone 

Databook ll. 

Microstuf Gross talk 

Copy II PC. 

* In to star ...... 

Landlord (prop, mgml.) 


. 125 

. 159 

. 129 
. 199 

. 145 

, 257 
. 397 

'ted 

/TO 

. 289 
, 139 
34 
, SCall 
$375 


Accessories/ 

Hardware 


APPLE/FRANKLIN 


Microfazer 8K Printer 

Buffer .. 135 

Maynard Floppy Drive 
Controller w/Par. Port 

(IBM PC}. 229 

Prometheus (64K upgrade) 
Apple Surance .... 120 

64 K Upgrade ..... 75 

COMPUTERS 
Frankffn/Tefevixfeo 
Nec/Xerox — Cal! for 
Price information 

MONITORS £ TERMINALS 

PGS RGB Color.SCall 

Amdek Video 300. ... 160 

Amdek RGB Color , < . 579 
NEC 12" H ires Green . 159 

Sanyo I2 lf Hires Green 199 
US! Hi-RLS I2 rf Amber. 199 
Zenith ZVM 12* Green . 115 

Quadchrome SCall 

MODEMS 


Coprocessors 88 card . 

$795 

Nova!ion Apple-Cat II . 

$269 

Softcard (Z80 CP/M) . . 

245 

Novation 212 Auto Cal 

585 

Vldex 80 Col. Board . . 

239 

Hayes Smart modem . . 

209 

Microsoft Premium Pak 

489 

Hayes Smart Modem 


Vide* Enhancer 1 . * , „ 

149 

1200 . 

499 

K & D Enhancer. 

115 

Micromodem II .... , 

319 

ALS-CP/M. 

295 

Hayes Chronograph . , 

189 

ALSSmarterm . * , . . 

379 

US Robotics: 


ALSZcard. ....... 

149 

* Auto-Dial (Full 


Vemacard .. 

160 

Au1o300/1200) 

459 

Bit 3 Dual Comm-pfus , 

209 

Agio-Link (Auto 


16K RAM WIZARD . . . 

79 

Answer300/1000) . , 

379 

Microsoft 16K RAM . . 

79 

Password. 

395 

Echo II Speech 

Synthesiser. 

159 

PRINTERS 

C, Itoh Starwrtter . . , . 

1450 

East Side Software 


C. Itoh Prowrller . . . . 

485 

Wild card ....... 

110 

GF Printers 

SCall 

425 

IBM PC 

Generic Prow riler . , . 

BY AD DS’ll 


NEC 3530 . 

1850 

(64K, Z80, CP/M) . . . 

$599 

NEC 3650. 

SCall 

Datamac 64K 

399 

NEC 8123A . .. 

489 

Zedex Baby Blue . . . . 

475 

Okldata Mlcrollne 82A, 

439 

Quad ram Quad Board . 

325 

Okidala Mlcrollne 83A . 

685 

Quadram 128K Ram . . 

425 

Prism 00 (w/4 options) 


AST Combo + 64K w/sertal 

color ..*♦,,**,* 

1399 

8, parallel port . . . . 

350 

pri sm 132 (W/4 opt i 0 n s) 1547 


* Hercules Graphics 
Board. 369 

Orchid Monochrome 
GrahlC Adplr., * . . , 432 
GuCeS Big Blue .... 499 
Vlala Maxicard 64K . . 325 

MISCELLANEOUS 

Percom Doubler II ... $ 167 
Symt&c Llghi Pen 

(IBM PC). 140 

Symtec Light Pen 
(API 1/111) . .. 200 


DISK DRIVES 

Ran a Elite I (AP If) 


(Special). 

- $ 299 

Rana Elite II . __ 

. 420 

Rana Elite III..... . 

. 550 

GDC 1800 . 


Tandon TM-100-2 . , , 

. 250 

Tandon TL-55-2 , . . , 


Corona Hard Disks . . 

,$Cal! 

Oavong Hard Disks. ♦ 

> SCall 

Tandon Hard Disks. . 

. SCall 


ORDER TOLL FREE - Outside Wl - 1-800-826-1589 


Please: 

* Wisconsin residents — add 5% for sales tax. 

- Add $3.50 for shipping per software and email items. 
Call regarding others. 

- Foreign — add 15% handling & shipping for small 
Items & software. 

* Prices subject to change without notice. 

* All items subject to availability. 


We welcome: 

* Visa, Mastarcharge & American Express — (Add 4%) 

* Checks (Allow 1-2 weeks for clearing) 

■ COD (Add $2.00 per shlpmeni — 

cashiers check requires 

Working Hours: Mon -Th. 0:30 5:30 • Frl.S:3G 8:30 * 
Sat 10:00 - 2:00 

For technical in format ion & in Wisconsin: 715-848-2322 
Store prices differ tram mall order. 


ORYX SYSTEMS , INC 

205 Scott SI. - P.O. Box 1961 
Wausau, Wl 54401 

Inl’I. Telex - 260181 
ORYX SYS WAU 
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Book Reviews 


CBASIC User 
Guide 

Adam Osborne, Gordon 
Eubanks Jr., and Martin 
McNiff 

OsbornefMcGraw-HNJ 
1981; 2!4 pages 
softcover, SI6.95 


Reviewed by 
Dr, Bruce R. Evans 

'The CBASIC language 
may be the most advanced 
version of BASIC yet 
created." 

Adam Osborne never was 
wishy-washy! Don't, how¬ 
ever, let this outrageous 
quotation from the cover of 
CBAS/C User Guide put you 
off. CBASIC is a super lan¬ 
guage, with lots of business 
software written in it. If you 
are going to modify any of 
these programs or write your 
own, you need this book. 

Much of the book's infor¬ 
mation is included in the 
documentation that comes 
with CBASIC, but the 
CBASIC manual is poorly 
written, edited, and printed. 
Not so with the CBASIC User 
Guide , As an example, six 
pages of error messages, their 
causes, and program re¬ 
sponses to them tell more 
than the reference manual's 
ten pages. For this reason 
alone, any CBASIC program¬ 
mer needs this book dose by. 

This book is more than a 
reference. Rather than dole 
out a single line demonstrat¬ 
ing each command, the 
authors illustrate commands 
in the context of entire sub¬ 
routines. Their discussion of 
the differences between and 
uses of WHILE. . .WEND 
and FOR. . .NEXT loops 
opened my eyes. In your 
BASIC, does a dimensioned 
variable start with the 
subscript 0 or 1? My manual 
doesn't mention this, but the 
CBASIC User Guide not only 
does but further explains how 


this can affect memory size. 
CBASIC supports compound 
IF statements, but I wouldn't 
have known this from the 
manual—score another plus 
for this book, which tells me 
about this. 

This book is filled with 
meticulously written short 
programs that you should 
enter and run. By doing this, 
you can feel the language, get 
used to good programming 
style, and learn useful con¬ 
cepts without realizing it. 

A few programs are not so 
short: the authors go into a 
great deal of detail about the 
video display input and out¬ 
put of programs. Here is an 
area in which many ex¬ 
perienced computer users 
have a blind spot. The 
authors reminded me that, 
not only do most business 
users of personal computers 
not know the things pro¬ 
grammers take for granted 
about the use of personal 
computers—how to signal 
the end of input by hitting the 
Return key, how to format 
their response to an INPUT 
statement—they are actually 
afraid of the machines. This 
makes programs that are 
fault-tolerant and easy to use 
a necessity. They also remind 
us that CBASIC programs 
should be made to run cor¬ 
rectly on terminals that use 
different commands to ma¬ 
nipulate the video display. 

By itself, chapter 11 on file 
structure makes the book in¬ 
valuable. What files are 
about, how they are ar¬ 
ranged, and how we affect 
them are all fully discussed 
here. The chapter also talks 
about the dangers of leaving 
files unclosed, how this can 
accidentally happen (such as 
by inputting Control-Z), and 
how to program around these 
problems. Seven sample pro¬ 
grams give a feel for handling 
sequential and random-access 
files. If you are not comfort¬ 
able with files after reading 


this chapter, you never will 
be. Again, the basic informa¬ 
tion is available in the 
CBASIC manual, but it's not 
well explained there. 

Does this book have any 
failings? Yes, it does have a 
few. The title is misleading. It 
should be CBASIC Version 2 
User Guide. Because of sig¬ 
nificant differences between 
version CBASIC 2.x and 
earlier versions, you should 
not use this book if you have 
an earlier version. 

A strong point of CBASIC 
is that it allows 31-letter vari¬ 
ables; a weak point of this 
book is that the authors tend 
to use all 31 letters in their ex¬ 
amples. To the uninitiated, it 
is confusing to see examples 
that use such variables as 
THIRTY.DAY,MONTH % 
or a line such as 

MTD.PAY =MTD. PAY + 
FN. NEAREST. CENT 
(NETPAY) 

Although long variable 


Bad Resolution In 
Power Supply 

A drafting error marred the 
System Notes article J 'A 
High-Resolution Analog-to- 
Digital Converter for the 
TRS-80" by James Cameron 
(February 1983 BYTE, page 
378), The schematic diagram 
of the suggested power sup¬ 
ply, shown in figure 2 on 
page 384, contained a re¬ 
versed set of pin numbers for 
the 7905 voltage regulator. 


names are invaluable in 
documenting a program, they 
are needless complexities 
when illustrating the pro¬ 
gramming language itself. 
Finally, was it really neces¬ 
sary to include six pages of 
hexadecimal-decimal conver¬ 
sion charts at the end? This 
leaves the reader wondering 
if the writer is paid by the 
page I 

The CBASJC User Guide is 
produced in the tradition of 
all Osborne books. It is well 
written, well printed, and 
high priced. I think the first 
two features justify the third. 
I recommend this book to 
anyone using CBASIC and 
even more to anyone who 
isn't using it yet.B 


Bruce Evans is a family physi¬ 
cian with a hobby interest in 
electronic computing who prac¬ 
tices in Toronto . Me can be 
reached at 16 Marinin Rd ,, 
Pickering, Ontario t LI V 2N7 
Canada . 


Furthermore, the capacitors 
were not properly specified 
and some of their polarities 
were reversed. 

For the benefit of our 
readers who may want to 
build that power supply, the 
corrected circuit is shown 
here above. Our apologies to 
those of you who were in¬ 
convenienced. 

Our thanks to Michael H. 
Butler of Beltsville, Mary¬ 
land, and others for pointing 
out the problems. ■ 
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These career 
opportunities 


already 


yesterday s news. 


Now there's a source of employment infor¬ 
mation as technically advanced as the job open¬ 
ings it offers. 

It's called CLEO. It's Computer Listings of 
Employment Opportunities. A few minutes on 
your personal computer with CLEO and you've 
got the inside story on today's fast-changing 
technical career market. 

CLEO is classified advertising that talks back. 
You're guided through every step by explicit on¬ 
line instructions. You tell CLEO what job cate¬ 
gories, companies, or geographic locations in¬ 
terest you. Then CLEO calls up the appropriate 
ads right on your screen. 

CLEO job listings are updated daily, and ac¬ 
cess to the system costs you nothing but the 
price of a phone call. You can even apply for 
positions right from your terminal. If you're 
looking, or just curious, don't reach for today's 
paper—it may already be out of date. Reach for 
your computer terminal. And CLEO. 

CLEO access: (213) 618-8800 

300 BAUD, full duplex, standard ASCII code. 
Access assistance: (213) 618-1525. An electronic 
publishing activity of The Copley Press, Inc. 


Today's career 
news is right here. 

Recruitment advertisers — call (213) 618-0200 collect 
to find out how you can place your ad on CLEO. 
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Book Reviews 


An Assembly 
Language Course 

Mark Fohl 
Petrocelli 
1982; 169 pages 
hardcover, SI7.50 


Reviewed by 
Tim Kilby 

Remember sweet Miss Fen¬ 
wick, your eighth-grade math 
teacher? When you left her 
class you really felt you had 
learned something. She knew 
just how to explain all the 
details. You weren't forced to 
memorize; you learned to 
reason out solutions to prob¬ 
lems, And she offered fun ex¬ 
tras that helped you get the 
broad picture of what math 
was all about. Looking back, 
you remember that you 
didn't feel pressured in her 
class; eighth-grade math 
wasn't really heavy stuff to 
learn when it was explained 
properly. You were building 
a foundation for everything 
that was to come in all the ad¬ 
vanced mathematics classes. 

That's the way you will 
feel about An Assembly Lan¬ 
guage Course : unpressured 
and easygoing—a sturdy 
footing for future study. Not 
at all a bad way to be in¬ 
troduced to assembly lan¬ 
guage. 

Lets face it. Only the Mar¬ 
quis de Sade could enjoy pro¬ 
gramming in assembly lan¬ 
guage, Even if it had a fancy 
French name it wouldn't be 
more palatable. But there 
comes a time when resistance 
must be replaced with the 
spirit of challenge and the 
promise of efficient, fast 
code. At that time, An 
Assembly Language Course 
should be on the top of your 
reading list. 

Author Mark Fohl should 
be commended for providing 
a ''generic” approach to 
assembly language, His 
choice of the Motorola 


MC68Q0 microprocessor and 
its instruction set should not 
alienate users of other micro¬ 
processors, In fact, those of 
you with other computers 
(myself included; I have the 
6502) will benefit greatly by 
his instruction. Because I was 
not expecting to be a full- 
fledged assembly program¬ 
mer by the last chapter, I was 
able to concentrate on prin¬ 
ciples, logic, and operations. 

There is a laconic discus¬ 
sion of the 6300 architecture 
and instruction set, which 
you will find valuable in 
studying your micropro¬ 
cessor's structure. While not 
confusing the reader with in¬ 
struction sets of other pro¬ 
cessors, Fohl does suggest 
similarities to look for. His 
first-class explanation of the 
binary number system, as it is 
used in assembly language, Is 
excellent reading for novices 
trying to understand how 
computers work. And a short 
source-code listing of a radix- 
converter routine (binary, 
octal, decimal, or hexadeci¬ 
mal) is not only useful as a 
learning tool, but it would be 
a great utility program to 
have on file. 

Don't expect to write a new 
Alien Invaders game after 
reading An Assembly Lan¬ 
guage Course , however. 
You'll need a good reference 
book for your specific micro¬ 
processor and a lot of ex¬ 
perience writing simple 
routines in assembly before 
you tackle any big jobs. 

Perhaps the most impor¬ 
tant topic discussed in the 
text is the assembler pro¬ 
grams themselves: what they 
are, how they work, and how 
they differ. (Even assembly 
language, as close as it is to 
the computer's own lan¬ 
guage, must be converted in¬ 
to machine-readable code.) 

Other questions answered 
include the following. What 
is an assembler, exactly? And 
how does the two-pass as¬ 


sembler affect the readability 
of source code? When are 
cross-assemblers and macro 
assemblers preferred? Why 
would you want an assembler 
capable of conditional or 
relocatable assemblies? All 
these issues are discussed for 
the reader's complete under¬ 
standing of the assembly-lan¬ 
guage process. 

1 can by no means be con¬ 
sidered an experienced 
assembly-language program¬ 
mer. I've learned by necessity 
to write subroutines that will 
speed my BASIC programs or 
do tricks otherwise unattain¬ 
able. By spending many 
hours poring through refer¬ 
ence books, by reading what 
assembly source code I could 
get my hands on, and by an¬ 
noying knowledgeable 
friends, I have learned what I 
need. 

1 would have had it much 
easier if I had just possessed 
An Assembly Language 
Course. Then those pseudo¬ 
ops and addressing modes, 
and the LDAs, CLCs, BNEs, 
and JMPs, would not have 
been so confusing. And 1 
would not have had to stare 
blankly so often at the person 
telling me about the latest 


Faulty Philosophy 

In trying out the 32-bit 
multiply program in Thomas 
Starnes's article ''Design 
Philosophy Behind Moto¬ 
rola's MC68000Robert 
Delaney found a bug. (See 
the May 1983 BYTE, p. 342.) 

In listing 1, the instruction 
ADDQ #4, A7, which appears 
as the second to last instruc¬ 
tion on page 358, should be 
deleted. It causes an incorrect 
result and does not allow re¬ 
storation of the stack pointer 
to its entry value upon com¬ 
pletion of the last instruction. 


such-and-such macro assem¬ 
bler, 

Assemb ly language need 
not be as punishing as all that 
for you. Many of you may 
take to assembly coding 
quicker than a dog takes to its 
bark, Fohl's book may even 
be too light for a few of you. 
For almost everyone, though, 
it should prove to be a tasty 
first course in a promising 
feast. 

Miss Fenwick knew the 
most efficient way to get you 
thinking for yourself. She 
made sure you had the solid 
background you needed. 
Ever since that class you've 
been glad for having her as 
your teacher. Think of An 
Assembly Language Course 
that way. It's not the com¬ 
plete picture of assembly lan¬ 
guage—no book is, nor 
should be. It just sets the 
stage with efficient and con¬ 
cise explanations. Miss Fen¬ 
wick would approve.* 


Tim Kilby is a microcomputer 
programmer and computer con¬ 
sultant. His article *Character 
Editor for the Atari " appeared in 
the December 1982 BYTE. He 
cen be reached at RR I, Box 
288-B, Sperryville, VA 22740 , 


Breakout 
Box Broken 

Two circuits using the 
LM324 op amp in Steve Ciar- 
cia's "Build an RS-232C 
Breakout Box" will not work 
properly in their present con¬ 
figuration, (See figure 3, page 
38 H and figure 4b, page 41, in 
the April 1983 BYTE.) Re¬ 
versing the input connections 
will correct this drafting er¬ 
ror. 

Our thanks to Harold 
Balyoz in Flagstaff, Arizona, 
for spotting this mistake .■ 


BYTE's Bugs 
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With the ECHO speech synthesizer from Street Electronics 
whatever you type on the keyboard, your computer can say. The 
ECHO’S text-to-speech system gives your computer an 
unlimited vocabulary while using a minimum of memory. And 
now a diskette of fixed, natural sounding words is available 
to enhance the ECHOFs voice output. 

Nearly 400 language rules are contained in the ECHO’S 
text-to-speech algorithm. These rules enable the computer to 
pronounce most correctly spelled words. When in the text-to- 
speech mode the user can select any of 63 different pitch 
levels, and have words spoken either monotonically or with 
intonation by using simple control character sequences. The 
rate of speech can be fast or slow; words can be spoken in 
their entirety or spelled letter by letter. The ECHOs also 
pronounce punctuation and numbers. Words can be encoded 
using phonemes and diphthongs when the text-to-speech or 
fixed vocabulary is not required. 

Applications are unlimited, ranging from phone answering, 
educational and training programs, to games and aiding the 
sight and speech impaired. The ECHO is a complete stand 
alone unit which is compatible with most any computer; it sells 
for $299.95. The ECHO 11, which plugs into the Apple 11, is 
priced at $149.95. 

Contact us about the ECHO/PC for the IBM Personal Computer. 


H Street Electronics Corporation 

1140 Mark Avenue Carpinteria, CA 93013 
Telephone (805)684-4593 

Call toll free for demonstration (800) 221-0339 
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User's Column 


Epson QX-10, Zenith Z-29, 
CP/M-68K, and More 

Significant subjects are surveyed by our sagacious savant 


They say April is the cruelest 
month. It certainly was for me. April 
began with a trip to Houston for the 
L-5 Society Space Development Con¬ 
vention. I went directly from 
Houston to Ithaca, New York, where 
I delivered the C. P. Snow Memorial 
Lecture; from there to New York City 
to see agents and editors; direct (well, 
it was supposed to be direct until 
United Airlines managed some in¬ 
teresting routing) from NYC to San¬ 
ta Cruz for a conference of an¬ 
thropologists and science-fiction 
writers; back home in time to do my 
taxes; and north for a week in 
Washington state, where several 
scenes from our next book are set. 
Somewhere along the way 1 threw 
my back out. 

Withal I managed to play about 
with the Epson QX-10 computer; we 
have CP/M-68K for the Sage; and 
there's a nifty new terminal from 
Heath/Zenith. I even managed to 
answer some mail, although, alas, not 
all I would like to have dealt with. 

The Epson QX-10 

The Epson QX-10 is now available, 
and I'm told it's selling well. It comes 
in two models: with a fairly standard 
keyboard that has a number of 
special-function keys marked in the 
usual manner and with the HASCI 
keyboard designed by Chris 
Rutkowski of Rising Star Industries. 


by Jerry Pournelle 

The "standard" keyboard model 
comes with CP/M software; the 
HASCI model comes with Rising 
Star's Valdocs software package. 
You're also supposed to get a disk 
with the CP/M operating system. I 
don't have that yet. By the time you 
read this, however, it will surely be 
included with any package you could 
buy. 

First the machine itself: I love it. 
The Epson QX-10 is compact and 
handsome enough that my wife will 
even allow it in the living room. The 
keyboard is very nice. It's missing 
some keys, such as tilde and curly 
braces { — }, but there are ways to 
make it produce them. 

The keyboard is very typewriter¬ 
like; it even preserves some annoy- 
ing typewriter features. For example, 
the Shift Lock is not an "alpha lock" 
but a true shift lock: it puts the 
numbers and punctuation marks in 
uppercase. Also, it falls out of Shift 
Lock when you hit the Shift key. 
These are features, not bugs, accord¬ 
ing to Epson: it wants the machine 
to be so much like a typewriter that 
anyone familiar with one will be able 
to use the QX-10 without any 
adjustments. 

The QX-10 has many nifty features. 
Little lights on certain keys, such as 
Insert and Shift Lock, tell you what 
mode you're in. When you first 
power up the Epson, it goes through 


a series of internal checks (not 
described in the manuals I have, so 
I can't say precisely what) that flash 
all the lights in sequence. 

The screen is pretty. The character 
set is nice, and a single keystroke lets 
you put in boldface and italic text that 
actually look like boldface and italic 
on screen. In other words, there's just 
a lot to like about the Epson QX-10. 

Alas, there are also things to 
dislike. Not about the hardware; if 
the Epson has any hardware prob¬ 
lems, I'm not aware of them. I've 
never had a hardware problem with 
the machine, and I'm very fond of its 
little half-height 5‘4-inch double¬ 
sided double-density disks. 

The problems are in the Valdocs 
software. 

Valdocs is an enhanced text editor 
intended for the absolute novice user. 
You can do just about anything you 
like from within the editor; it's like an 
operating system. For example, 
there's a full four-function calculator 
with memory; the results can be put 
into your document. You can also use 
the Calculator mode to sum up col¬ 
umns of numbers; I used it to 
prepare my expense accounts for my 
April trips. Like Wordstar, there's pro¬ 
vision for running specific outside 
programs: I presume that one of 
these days there'll be things like spell¬ 
ing checkers, footnotes, and the like. 

The Valdocs system is very easy to 
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Transtar 120 with you to work, to school, and 
home again! Conveniently weighing in at less 
than 19 pounds, it generates unrivaled print 
quality and is the size of a standard briefcase. 
The new 120 is so light, so small, that you 
can take it with you! 

Remarkably, the new $599 Trar^taf 120 is 
"plug and go” compatible with the best-sel¬ 
ling word processing programs. Just plug the 
120 into your personal computer and watch 
this precision printer purr along at 14 cps 
Shannon text speed producing superscript, 
subscript, underlining and a true boldface. 
Even using letterhead is now a breeze with 
the 120's automatic single sheet loading) 

Don't worry about durability: it's a tough 
little machine. It joins the highly, reliable fam¬ 
ily of Transtar printers with a failure rate 
that's the envy of the industry; less than 1%. 
Should your 120 ever need repair, a nation¬ 
wide network of authorized service centers 
stands ready for speedy repair on your six- 
month end-user warranty. 

Just think of it: everything you want in a 
letter-quality printer...anywhere you want it. 
Only $599. 

PTranstar 

P.O. Box C-96975, Bellevue, Washington 98009 
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leam. You don't have to open a single 
document. You just start using it, and 
soon you can type letters and such 
like. Online help is available at all 
times, and a big Undo key will pret¬ 
ty well cancel anything you just did 
and don't like. 

There are a number of other 
helpful features. There's a com¬ 
munications system that's supposed 
to work with an optional modem; I 
don't have that, so I can't say how 
well it works, but from the descrip¬ 
tion it sounds pretty good. The mail 


management system also includes a 
"card file" system that lets you keep 
names, addresses, and telephone 
numbers, and get at them from in¬ 
side the text editor. 

The Valdocs system creates a kind 
of database with multiple index en¬ 
tries for each file you've saved, so that 
it can display your file directory in a 
number of ways: sequential, alpha¬ 
betical, or, because you can have 
multiple-word file names, as a cross- 
indexed directory listing. 

The system has a Schedule func¬ 


tion that keeps track of dates and ap¬ 
pointments in an electronic date- 
book. That too is accessible from 
within the text editor. 

In other words, Valdocs is really 
splendid in conception, being a lot of 
what I've always wanted. The trou¬ 
ble is, you pay a high price for aU 
these features. 

The first problem is obvious from 
the other side of the room. The 
Valdocs system is slow. It seems to 
take forever to do disk operations. 
There's a reason, of course: when 
Valdocs saves a file, it makes entries 
in a whole series of indexes. This is 
all to the good, but it can be 
maddening. 

I've been taught that when you do 
creative writing on a computer, the 
first rule is "Save Early And Often " 
There could be a power failure. Some 
fiend could pull the power cord. The 
computer could ingest a moth. 
Anything can happen, and unless 
you've saved that text from memory 
to disk, when something does hap™ 
pen, that text is gone . 

The obvious way to save a file in 
Valdocs is to use the Store key, but 
that takes forever , after which you're 
in an empty buffer. You have to 
reload your file in order to continue 
working on it. It took me much more 
than a minute to save a one-page 
memo, then retrieve it to continue 
working. When you consider that I'm 
likely to save a long article such as 
this one 10 times an hour, and that 
it would take more than 2 minutes for 
each save, you can see I just can't do 
that. 

There's another way to save your 
work: press the Copy Disk key, wait 
about 15 seconds, and press the Un¬ 
do key. This stores your work in a 
temporary workfile that will 
automatically be accessed the next 
time you turn the machine on—a 
neat feature, and certainly a guard 
against power failures. 

The trouble is that it hasn't made 
any backup file. If you want a backup 
file, you have to use the Store system. 
You'd also have to use a different file 
name. 

When you do a save with Wordstar, 
WRITE, Magic Wand, and most other 
editors I'm familiar with, certain safe- 


Tune tip jour LA36 



The DS120 Terminal Controller makes your LA36 
perform like a DEC writer® III. 

The Datasouth DS120 gives your DEC writer® II the high speed printing 
and versatile performance features of the DEC writer® III at only a frac¬ 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 
include: 


* 165 cps bidirectional printing 

* Horizontal & Vertical Tabs 

* Page Length Selection 

* 110-4800 baud operation 

* 1000 character print buffer 

* X-on, X-off protocol 

* Self Test 


• RS232 interface 

• 20 inA Current Loop interface 

• Top of Form 

• Adjustable Margins 

• Double wide characters 

• Parity selection 

• Optional APL character set 


Over 5.000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal¬ 
lations, entire networks of terminals have been upgraded to take advan¬ 
tage of today's higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en¬ 
sure dependable performance 
for years to come. When ser¬ 
vice is required, we will 
respond promptly and effec¬ 
tively. Best of all, we can de¬ 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 

datagmoSGn computer corporation 

4216 Stuart Andrew Blvd. * Charlotte, North Carolina 28210* 704/523-8500 
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Alternate Voice/Data Private Line. 

Voice communication and data transmission in an going all out to give you a competitive edge, in price. In 

international telephone connection dedicated to your use service. In technological innovation. Call on us when- 

only. That's the latest service from your most complete ever international telecommunications can answer 

international telecommunications source. your needs. 

No one gives you more ways to do business world- For more information about Bell’s Alternate 

wide. Dedicated lines. Facsimile, data and voice trans- Voice/Data Private Line Service, contact your Bell Account 

mission. And no one gives you Bell reliability. Now we're Executive or call 1800821-7979. 


Bell System 
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ty measures happen. Assume you 
save your text as FOOFILE.TXT. If 
you've previously saved that file, the 
disk will contain a file named 
FOOFILE.BAK (or .BAG). Now you 
save again. The system saves your file 
as FOOFILE.$$$ (or some other tem¬ 
porary name), and only after a suc¬ 
cessful save and verify does it erase 
FOOF1LE.BAK, rename the old .TXT 
file to .BAK, and name the new file 
.TXT. If there's some disaster (power 
failure, really screwed-up sector on 
the disk, whatever) during the save, 
you've still got copies of your work. 

Valdocs doesn't do that. If you use 
the Copy-Undo save, or if you Store 
and don't give the file a new name, 
it writes over your only previous copy 
of the file: in other words, it bets all 
that it will be successful. 

Tm not that confident, Alas, 
though, in order to have backup 
copies. I'd have to use Store, and 
that's just too slow to tolerate. 

Joyce Lynn, the very friendly voice 
of Epson's hot line, tells me Rising 
Star is working on the problem and 


should have some new and faster 
software by next fall. Indeed, every 
time I pointed out problems in the 
Valdocs software, I was told that 
they'd fix it; that this is an evolving 
program, and when they get all the 
problems fixed, they'll send the re¬ 
vised system to everyone who bought 
the old. I believe that, too; but I do 
think prospective customers ought to 
be warned that they're part of a 
development process. 

There's a second problem: Valdocs 
comes with the "TPM" operating 
system. Roger Amidon, systems 
group manager for Rising Star 
(which produced the software for the 
Epson), has told me many times that 
(1) TPM is better than CP/M, and (2) 
for all practical purposes you use 
TPM exactly the same as CP/M. 

The first statement may be true, but 
I cannot agree with the second. As 
an example, TPM doesn't have the 
CP/M STAT program to allow you to 
set the output port as TTY:, nor does 
"ZPIP" allow PIP FILENAME = TTY: 
(or vice versa) for file transfer. I'm 


told that TPM has a highly efficient 
batch processing system that's much 
more useful than CP/M's SUBMIT, 
and there are other excellent fea¬ 
tures—but I'm also told that the TPM 
user documents will be available Real 
Soon Now. Thus, fair warning: if you 
buy the Epson Valdocs package, 
check to see that you're getting all the 
documents you need, including one 
on the TPM operating system, or be 
prepared to work entirely within the 
Valdocs editor environment without 
ever exiting it. 

I had some real problems using 
Valdocs. Chris Rutkowski told me 
that was because I was too sophisti¬ 
cated; this is intended for rank begin¬ 
ners. [Editor's Note: See the corres¬ 
pondence between Rutkowski and 
Pournelle on page 442.] Fine. As an 
experiment, I put the QX-1G and Val¬ 
docs documents on John Carr's desk 
and hid his Selectric. John is an as¬ 
sociate editor on science-fiction an¬ 
thologies; he doesn't normally use 
computers. 

At first John liked it a lot, and he 


CompuPro 


8 andlor 16 Bits. 

A CompuPro Systems Center is much more than a computer store: It is the first place to look for 
business, scientific, and industrial computing solutions. When you’re ready for professional level, 
state-of-the-art microcomputing, turn to the professionals listed below ... they're ready for you. 


ARIZONA 

Scottsdale 

S-100 

(600) 528-3108 

CALIFORNIA 

Bakersfield 

Creative Computing Services 

(805) 325-9877 

Berkley 

Track Computer Center 

(415) 845-6366 

Burlingame 

Mentzer Computer Systems 

(415) 340-9363 

Canyon Country 
Creative Computing Services 

(805) 251-9877 


Carmichael 

Logic Systems 

(916) 971-3133 

Chatsworth 

Priority One Electronics 

(213) 709-5464 

Hayward 

Byte Shop of Hayward 

(415) 886-4732 

Irvine 

Priority One Electronics 

(714) 660-1411 

Los Angeles 

American Computers & Engineers 

(213) 477-6751 

Gifford Computer Systems 

(213)477-3921 


Mountain View 

ACC 

(415)969-4969 

Oakland 

Track Computer Center 

(415) 444-8725 

Pacific Palisades 

System Interlace Consultants 

(213)454-2100 

Pasadena 

Omni Unlimited 

(213) 795-6664 

Petaluma 

Advanced Information Mgmt. 

(707) 763-7283 

Pleasanton 

Best Computer Stores 

(415) 463-2233 
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certainly was able to use it right off 
the bat without reading a lot of 
documents. After a while, though, 
problems showed up. 

Item: the QX-10 uses a single Z80 
as both CPU {central processing unit, 
or brain) and as the manager for put¬ 
ting the text onto the memory- 
mapped screen. That's not inherent¬ 
ly impossible, of course; Zeke II, the 
machine I'm writing this on, does 
precisely that. However, the Valdocs 
software just overwhelms the Z80, so 
that what goes on the screen lags 
what you type by an appreciable 
amount. This is very annoying, and 
you don't really get used to it. John 
said he hoped he'd never have to type 
a long document with that. 

Second, Valdocs doesn't have any 
way to print except to store it first. 
That means that it takes a minimum 
of two minutes to address an 
envelope. The Valdocs documents 
describe a "screen dump" feature that 
will print whatever you see on the 
screen. When we tried that with an 
address, however, it locked up the 


machine so that we had to reset it to 
get out; double plus ungood. 

Third, Valdocs doesn't know how 
to print one sheet at a time. It's ap¬ 
parently fine for continuous fanfold, 
but if you want to use letterhead, 
you've got a problem. The program 
won't accept variable top and bottom 
margins: you have to set the bottom 
margin for the whole document, and 
of course the proper margin for the 
first page of letterhead is not the 
same as for the second and follow¬ 
ing sheets. 

Finally, it's just plain slow all 
around. Example: I wanted to create 
64 Valdocs files to check whether the 
directory could handle more; I 
created a three-line test file and 
started in. Save. Restore, Save, 
Restore, I was watching The Pajama 
Game , but the movie ran out before 
I was done: 2 hours and 20 minutes. 

Getting from the beginning to the 
end of a six-page document takes 15 
seconds. Deleting the first three 
pages of the same document takes 30 
seconds. Killing unwanted files takes 


nearly a minute each. 

In my judgment, the Valdocs sys¬ 
tem is noble in objective, but I don't 
think they'll ever get it to work 
reliably at an acceptable speed on a 
Z80. If Valdocs were available for 
something like the Eagle 1600, with 
its hard disk and 16-bit processor, it 
might be a different story. 

There's also some confusion on the 
philosophy of Valdocs. On the one 
hand„ Epson tried to make every¬ 
thing similar to what you'd ex¬ 
perience if you were using a type¬ 
writer, Alas, then it put in a number 
of undocumented features, some ex¬ 
cellent, but none of which you can 
reason your way to. Then, finally, Ep¬ 
son added other {definitely useful) 
features that assume you have read 
and absorbed all the documents and 
are reasonably familiar with com¬ 
puters. A lot of this looks as if it were 
designed by a committee that doesn't 
meet very often. 

Valdocs is evolving. Some of the 
problems may be fixed by the time 
you read this. I hope so; but I have 
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Gifford Computer Systems 

(415} 391-4570 

San Leandro 

Gifford Computer Systems 

(415) 895 0798 
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(415) 453-0865 
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Data Bank 

(805) 962-8489 
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Micro Computer Technology 

(813) 685-7659 

HAWAII 
Kahulul Maul 

Capacity Plus Computers 

(808) 877-3496 

ILLIHOIS 

Athena 

Computers Plus 

(217) 636-8491 


MARYLAND 

Bet has da 

JR Systems 

(301)657-3598 

MASSACHUSETTS 

Boston 

New England Electronic Exch. 

(617)491-3000 

Chastnut Hill 

Key Micro Systems 

(617) 738-7306 


Santa Marla 

Data Bank 

(805) 922-1333 

Santa Rosa 

Matrix Computers 

(707) 542-0571 

Sunnyvale 

Pragmatic Designs, Inc. 

(408) 736-8670 
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Small Business Systems, Inc. 

(312) 579-3311 
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Lillipute Computer Mart, Inc. 

(312) 674-1383 

INDIANA 
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General Software, Inc. 

(812)234-9421 
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to review what I have, not what I'm 
told is coming. 

Alas, too, I think Epson is up 
against a fundamental limit. Apple's 
Lisa software pushes the Motorola 
68000 chip right up to its limits, 
which is why Lisa is so slow. In my 
judgment, Valdocs has pushed the 
Zilog Z80 chip past its limits; I'd love 
to be proved wrong, but I don't think 
Valdocs will ever run properly until 
something like the 8086 or 68000 is 
used. 

The Epson FX-80 Printer 

The FX-80 is Epson's newest top-of- 
the-line dot-matrix printer. It has very 
good print quality. With proper soft¬ 
ware to drive it in the "letter-quality" 
mode, it would certainly be adequate 
to produce submission-quality 
manuscripts and correspondence. 

This is a really nifty printer; we had 
it working with the QX-10 a couple of 
weeks ago, using it to print graphs 
we made with the Valdocs graph- 
construction program. (The graph 
program is very similar to the CHAR- 


TON graph program that comes with 
the Otrona.) The FX-80 made neat 
graphs of all kinds: pie, bar, wavy 
lines, and scattergram. 

There's one feature that's also a 
problem. The feature is "last form ac¬ 
cess," meaning that the FX-80 is 
designed to let you remove the last 
page printed without wasting a 
sheet. The problem is that the design 
that allows this makes it very difficult 
to get the paper into the machine; in 
fact, I couldn't do it until a nice young 
lady at the Epson booth at CCS 
showed me how. (The secret is to ig¬ 
nore the instructions in the FX-80 
manual.) Once you get the fanfold 
paper in, the printer works fine. 

The FX-80 is not well designed for 
feeding in a sheet at a time. With 
proper text-editor software you could 
use letterhead paper, but as Valdocs 
is written at present, that's very 
difficult. 

In fact, we had so much difficulty 
with paper feed that we finally 
hooked up the MPI Mode! 99G 
printer to the QX-10. John Matlock of 


The Printer People sent me a cable to 
allow that; he's interested in a speed 
comparison between the 99G and the 
FX-80.1 haven't done that test yet, but 
the 99G certainly prints both letters 
and graphs with quality at least equal 
to the FX-80. It also has a normal ex¬ 
ternal tractor that lets you feed in the 
paper without problems, and it 
works just fine. Full comparison 
another time. 

Comparing Editors 

One of the panels at the West Coast 
Computer Faire was devoted to text 
editors and word processing. I'd in¬ 
tended to go to it, but I got trapped 
in something conflicting. It was con¬ 
ducted by Arthur Naiman. I met him 
for about one minute before his 
panel. I'm sorry I missed the panel, 
because I'm told it was very good. I 
believe that, because last week I got 
a copy of Arthur Naiman's new book. 
Word Processing Buyer's Guide, and 
that's excellent. 

I would be proud to have written 

Text continued on page 446 
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We take on 
Tedlkimer 


DHL/1 Worldwide Courier Express, now makes 
time-critical deliveries overnight throughout the U.S. 





"For overnight delivery of time- 
critical documents and packages 
anywhere in the U.S.," says Turner, 
’’they're the next best thing to 
taking it there yourself." 


It takes a special kind of person 
to take on all challengers and 
come out ahead. A person like 
Ted Turner, who not only success¬ 
fully defended the America's Cup 
but who indelibly changed the 
picture of American television 
with the first 24-hour news 
service on his innovative Cable 
News Network. 

In toda/s world, speed of 
information is vital. "You not 
only have to be smarter than 
the next guy, you have to 
be faster" says Turner. 

That's why DHL takes on 
Ted Turner. 


Because, like Turner's super¬ 
station, DHL has incredible reach. 

30,000 locations. 

Service to 97% of the 
“Fortune 500„ JI 
More on-time deliveries to 
more places around the world 
than any other express courier. 

And DHL makes sure clients like 
Ted Turner stay ahead with state- 

s, Learjets, 
helicopters and its 
large fleet of trucks 
to speed urgent 
documents 
and packages 
on theirway, 
all across America. 
’The only thing they 
can't deliver" says 
Turner, "is a pennant 
for my Atlanta Braves." 
For Information, call 
your local office of 
tdwlde 
Express. 


NEXT BEST THING TO TAKING/T THERE YOURSELF, 



Circle 136 on Inquiry card. 
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Epilogue: A Look at Valdocs 


we are taking action to ensure that and straightforward, although 
the documentation required to ful- capable of quite sophisticated and 
ly integrate the QX-10/Valdocs 


As you know if you read Jerry's col¬ 
umn, our intrepid user had some prob¬ 
lems with Valdocs . Searching for an 
explanation, he called Chris 
Rutkoxvski , president of Rising Star 
Industries, with his comments and 
sent Rufkowski a draft version of this 
month's User's Column. What follows 
is the exchange that ensued between 
Rutkowski and Poumelle, 


Dear ferry. 

Upon reflection, it seems that 
your criticisms of Valdocs are 
primarily related to the difficulty 
of adapting the Valdocs environ¬ 
ment into a preexisting CP/M en¬ 
vironment, That is, you have a 
number of computers, a large 
body of software, and far more 
peripherals than anyone would 
call average. Add to this your data 
and text files, and clearly, you are 
pretty well established. 

Taking a QX-10 with Valdocs and 
integrating it into all of this is not 
a trivial task. But then, no one ever 
said it was, or that Valdocs would 
make that job any easier. This is 
not a function of Valdocs, which is 
a user environment; it is a function 
of the operating system, and in 
this regard, TPM is no different 
from CP/M, Unix, or any other. 
Without complete and proper doc¬ 
umentation, the user will find it 
impossible to meld the system in¬ 
to a preexisting complex. And this 
documentation is not included 
with the first release of the 
machine. 

But before you criticize this too 
strongly, please remember two 
things. First, the primary target for 
the Valdocs system is the person 
who wiU use it as a stand-alone 
system. For this user, the problems 
you encountered are of no conse¬ 
quence, for now at least. Second, 


system with other environments is 
provided. This includes 

•a TPM primer, which is being 
written by the author of a popular 
CP/M primer 

•a plug-in 8-inch and 5%-inch 
disk-controller card that will 
facilitate the easy transfer of soft¬ 
ware between the Valdocs system 
and any CP/M system 
•a Valdocs technical manual that 
thoroughly documents the Val- 


"It boils down 
to this: Valdocs is 
not well suited 
as a hacker's 
environment, nor 
was it ever 
intended to be." 


docs database filer, the bit-mapped 
screen drivers, etc. (This section 
wiU be of interest only to those 
who wish to write software spe¬ 
cifically for the Valdocs environ¬ 
ment.) These should be available 
by August. Thus even the inher¬ 
ently difficult job that you are at¬ 
tempting will be feasible. 

I disagree that the Valdocs sys¬ 
tem was "designed by geniuses for 
use by idiots/' unless you define 
idiot as "someone who neither 
knows nor cares about how a com¬ 
puter functions internally—who 
only wants to use the machine as 
a tool" I call that person normal. 

Your statement that our philos¬ 
ophy is confused is both inaccu¬ 
rate and inappropriate. As long as 
the user remains in the Valdocs 
environment, things are simple 


comprehensive interactions. But as 
soon as the user departs that en¬ 
vironment, he's on his own, just 
as he's on his own using any other 
operating system/computer com¬ 
bination. The current expert-level 
settings are arranged so that at the 
novice levels, even the possibility 
of departing the Valdocs environ* 
ment is precluded. Thus the 
novice does not need to under¬ 
stand the operating system to en¬ 
joy the user environment. 

Your observations about the 
slowness of the Epson disks is the 
result of comparing apples and 
oranges. A Store from within 
Valdocs is not a simple file save. 
The Indx program, which is in¬ 
voked by Store, is a complex cross- 
indexing database filing system 
that has little in common with that 
of any other word processor on the 
market. When Store is invoked, 
numerous disk operations have to 
take place to update the database 
(in a hard-disk environment with 
a large index, this could amount to 
dozens of operations). This can, 
quite logically, take a minute or 
more. 

Obviously, using Store as a 
measure of disk speed is not like¬ 
ly to produce meaningful results. 
While we are not using track buf¬ 
fering or cache buffering to 
enhance disk speed, the Epson 
disks are otherwise quite com¬ 
petitive with any others on the 
market. We can perform a more 
meaningful test by exiting from 
the editor to the menu by press¬ 
ing the Menu key. From the menu 
we can chain to other Valdocs 
modules without having to close 
any temporary files or the like. 
When chaining from the menu to 
other modules, the length of time 
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from the keypress to the blanking 
of the screen is the length of time 
it took the system to load the pro¬ 
gram off disk and start execution. 
Press one of the other function 
keys, such as MAIL, SCHD, or 
DRAW. The results are interesting: 
Schd, which is about 52K bytes in 
length, takes about 13 seconds to 
load. Mail, at 37K bytes, takes less 
than 10 seconds* Frankly, while no 
hard disks need feel threatened, 
these times are quite respectable 
and are typical of what a user 
would expect to experience with 
any CP/M-like system using 
5Vi-inch drives. 

As you observed, the Store 
mechanism is too slow to be useful 
for a Save. As a result, we created 
a separate mechanism to execute 
Saves. This mechanism has been 
in every version of Valdocs you 
have ever seen* (Note that when 
you press CONTROL Q, a new 
menu appears in the editor. This 
menu allows normal CP/M such as 
Saves, Retrieves, Directories, etc. 
However, we felt that such oper¬ 
ating system operations were inap¬ 
propriate for an elegant Save 
mechanism.) The actual Save 
mechanism is documented on 
page 2-24 or 2-25 of the Valdocs 
manual. In short, with only two 
keystrokes, you can save any file. 
The length of time to execute this 
save is only 15 seconds or so for 
files of any length* 

While chaining from the editor 
to any other function, all editor 
work files are dosed (which is the 
mechanism of a Save). This as¬ 
sures the user that his work is safe 
and also provides some unique 
capabilities. For example, at the 
end of a workday the user can 
chain out to menu and then power 
down. When he reboots the sys¬ 
tem in the morning, he'll find that 


Valdocs will sign on with his file 
in place, all tabs and margins cor¬ 
rectly set, and his cursor exactly 
where he left it in the document* 
Additionally, this ensures that 
simply using the various functions 
of Valdocs continually saves the 
user's work. Thus the need to 
knowingly perform a discrete Save 
operation is dramatically reduced. 

This Save mechanism is not in¬ 
tuitive, but, then, the necessity to 
do Saves at all is in no way in¬ 
tuitive. So, the need to save your 
work and the procedure for doing 
it can easily be taught in the same 


“The current [May 
1983) version of 
Valdocs is only a 
starting point. Much 
remains to be done 
to add in every 
possible feature/' 


place at the same time. (In devel¬ 
oping Valdocs and HASC1, we 
have found that there are perhaps 
a half-dozen things that a prospec¬ 
tive user must learn.) By August, 
Save will have been reduced to a 
single keystroke. 

Our reasons for using TPM are 
many and valid. TPM has a Chain 
function, without which Valdocs 
would have been nearly impossi¬ 
ble, It also supports a multibank 
system as well as up to 255 user 
areas and allows cross-user opera¬ 
tions (vastly superior to CP/M's 
user constructs)* By August, TPM 
will have hashed directories and 
numerous other improvements. 
Our reason for choosing TPM was 
that in 1982, TPM already sup¬ 
ported many of the features now 
being introduced in version 3.0 of 


CP/M. TPM is compatible with 
both 1.4 and 2*2 versions of CP/M, 
but that doesn't mean that their 
user interfaces are identical. (Most 
common commands—DIR, ERA, 
PIR SAVE, REM, etc—however, 
can be used identically even 
though they possess numerous en¬ 
hancements*) It means that they 
are functionally equivalent. The 
goal of Computer Design Labs 
(authors of TPM) was, of course, 
to have any CP/M-compatibie soft¬ 
ware execute properly within the 
TPM environment. This has been 
no easy task. 

CP/M was written in 8080 code, 
and more than one developer 
using CP/M on a Z80 took advan¬ 
tage of this to do some very 
strange things with the additional 
Z80 registers. Furthermore, more 
than one aspect of CP/M is docu¬ 
mented quite poorly, complicating 
the task* As of this writing, we 
know of no CP/M program that 
does not run correctly under TPM. 
If any are found, the folks at CDL 
will be delighted to remedy the 
situation* 

Your difficulties are in fact a 
function of your highly developed 
computer literacy: through the 
traditional school of hard knocks 
you've learned a lot of painful 
lessons about the need for docu¬ 
mentation, the dangers of systems, 
and so on, lessons that simply 
don't apply in the Valdocs environ¬ 
ment, It boils down to this: 
Valdocs is not well suited as a 
hacker's environment, nor was it 
ever intended to be* However, 
your statement that Valdocs is not 
suitable for professional writing 
tasks is in disagreement with the 
findings of our other 30 or so test 
sites, which include a great many 
professional wordsmiths. 

The current (May 1983) version 
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of Valdocs is only a starting point. 
Much remains to be done to add 
in every possible feature. But our 
stated goal is that "90 percent of 
the potential users of Valdocs will 
never need any software not pro¬ 
vided directly by the Valdocs en¬ 
vironment." It is a tall order—and 
one which we expect to have large¬ 
ly accomplished within a year. In 
the meantime/ most users will find 
Valdocs very satisfactory for most 
applications. Users who have very 
specific requirements in mind are, 
as always, well advised to check 
carefully before assuming that Val¬ 
docs will or will not suit their pur¬ 
poses. 

Chris Rutkowski 

Dear Chris, 

I really think you have misun¬ 
derstood, and perhaps my readers 
may, so Ill try to be more clear. 

Agreed: integrating the QX-10 
into my system here was what I 
first had in mind. I'd still like to try 
it as a small computer using one or 
another text editor. However, I do 
not know what terminal it emu¬ 
lates, and I still have no CP/M for 
it. TPM may be excellent, but I 
would have to write an assem¬ 
bly-language program to transfer 
files, as far as I can see. The pack¬ 
age I got with the last software 
delivery said "Your QX-10 package 
may not be complete. The follow¬ 
ing items may be on backorder: 
CP/M Diskette, CP/M+ Manual." 

In any event, I put the system in 
the other room and put the Selec- 
tric away. I paid John Carr's time 
to have him learn the system and 
handed him the manuals. John, an 
associate editor on science fiction 
anthologies, is totally unfamiliar 
with CP/M or any other operating 
system. His computer experience 
in the past has been confined to 
using a text editor after someone 
loaded the editor for him. Thus 
this seemed a fair test. 

When the system crashed (after 
the directory was full) completely 
without warning, it didn't make 
John feel better about the QX-10. 


I should, I suppose, have shown 
him how to cancel files (or he 
should have done it, from reading 
the manual). Most of the files in 
the system were nothing more 
than addresses. That's one of the 
most serious problems: WE 
COULD NOT MAKE IT PRINT 
WITHOUT SAVING THE FILE 
FIRST. 

We tried the Screen Dump in¬ 
structions, and they don't save the 
file. What are we supposed to do? 
Save the address for the envelope, 
using Store—which takes a fairly 
long time—then cancel that file, 
which takes more time? True, we 
often use window envelopes, but 
one of the major difficulties we 
had was with the print system 
using letterhead and single sheets 


"As I understand it, 
until you Store the 
document, you are 
writing over your last 
Save. That's not 
what I would call 
safety." 


of paper. I'm trying it now, with 
the disk that came with the docu¬ 
ments, presumably what is for sale 
to the public. We'll see what 
happens. 

Incidentally, now I'll try the set¬ 
up program and set the clock and 
such. 

I changed the printer to FX-80. 
It was already set to the expert 
level, I fear I can make no sense of 
the input command; if there's a 
way to set things to TTY:, I cannot 
find out how that is done. Other¬ 
wise, as instructions dictated, I did 
not change anything. The clock, 
incidentally, is very accurate and 
has been running on time within 
a minute since the machine 
arrived. 

Now for your points. I will wait 
for the TPM Primer. My remarks 
are pretty well confined to the ex¬ 
perience within the Valdocs sys¬ 


tem, and we'll look at the Epson 
as a small computer independent 
of that when we have either of the 
TPM documents (I have one set, 
but they didn't explain how to 
transfer files. Unfortunately, the 
Osborne is not here just now; it 
reads a lot of formats, and I could 
transfer files from it to the Epson, 
etc., but that just doesn't seem 
reasonable). 

I anxiously await the new con¬ 
troller that allows reading and for¬ 
matting (I presume it will either of¬ 
fer a variety of disk formats or will 
write to previously formatted disks 
in the format they are in. I expect 
that it can read from one format 
and write to another, as the Lobo 
does). 

I'd love a look at the Valdocs 
technical manual, but I don't real¬ 
ly need it for what I'm trying to do 
now. 

I still want Valdocs to work very 
much, I would like to have the 
whole system, with the database 
and address book and all the other 
features. However, until we can 
easily and conveniently write let¬ 
ters and do the general work of the 
office here, the other features 
aren't relevant. 

It is certainly a drawback not to 
be able to change bottom and top 
page margins within a document. 
I don't think I can do that. I will 
try again. . , .No. When I change 
the bottom margin, wherever I 
am, I find myself at the top of the 
page again. This means that the 
system is nearly useless for letters 
on letterhead and not very good 
for other documents because you 
must format your text all at once. 
I have just tried the Size key, but 
I don't think it does anything. 

More thoughts. For those used 
to computers, the type "drags" 
across the screen and cursor mo¬ 
tion is very slow. I agree that's a 
function of what you're used to, 
and 1 am, on purpose, accustomed 
to the fastest and best word pro¬ 
cessing system. 

Incidentally, the hyphen feature 
of Valdocs is a fatal error. Valdocs 
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broke my line at the hyphen in 
word-processing. I had not in¬ 
tended the word to be broken 
there. Most authors do not want 
the machine to decide things tike 
that for them, and I always send 
my manuscripts with no hyphens 
at all unless 1 intended them. I 
never leave a hyphen at the end of 
a line because that would be am¬ 
biguous to a typesetter or copy 
editor. 

I will now try to Save using the 
instructions in the manual. I used 
Copy Disk, waited for a new 
prompt, and then pressed UNDO. 
Saving these three pages took 
21.19 seconds, which I agree is rea¬ 
sonable. But it is also counterin¬ 
tuitive and differs from the 
philosophy we have up to now 
been led to expect. Moreover, 1 do 
not believe this makes a backup 
copy. As I understand it, until you 
Store the document, you are 
writing over your last Save. That's 
not what I would call safety. I am 
probably a fanatic on the subject 
of document integrity, but I am not 
likely to change, and neither are 
most authors. 

I'm willing to believe you about 
TPM, but the fact is that I have 
been unable to make TPM do 
what CP/M's Stat program does. I 
have also been unable to figure out 
how to do the equivalent with 
whatever programs TPM employs. 
It may be a wonderful operating 
system, optimized and all that, but 
I don't have what it takes to learn 
it. 

I would make the following im¬ 
provements in Valdocs: 

1. Have a Kill program that lets 
you run down a list of files and 
mark each D for Delete; then 
when you execute the program, 
it gets rid of them. 

2. Make it possible to print with¬ 
out Storing the file. Sometimes 
we only want a short letter; we 
have no intention of keeping a 
copy and we're interested in 
getting the work out the door. 
Same for addressing envelopes; 


we have to keep a typewriter 
around to make mailing labels 
and envelopes. 

3. Allow imbedded format com¬ 
mands of some kind so that, for 
example, we could change the 
bottom margin on page 2. 

4. Have a Setup file that you can 
put your favorite defaults into. 
Tabs, for example; why must I 
set them for each document? 

5. Naturally, you must have a way 
to deal with John's data disk 
disaster. Was that an older copy, 
or does it happen on all? I may 
test this tonight. Try to overfill 
the directory, and overfill the 
disk, and see what happens 
with the distribution software. 
First we will test the system to 


"I agree that users 
don't need to know 
everything that's 
going on in the 
system, but they 
should be able to do 
things quickly and 
easily." 


see how well we can print let¬ 
ters. I have fooled the FX-80 in¬ 
to believing there is paper by in¬ 
serting a second sheet behind 
the first, but that's a pretty 
lousy way to have to proceed. 

6. I'd think, then, that mating the 
system with the printer would 
be useful. There should also be 
an Install program that would 
let you use Valdocs with the 
RS-232C port so that it could be 
used with Diablo and NEC 
Spmwriter printers, although I 
agree that these new Epson 
printers produce high-quality 
work. 

Z The Shift down-arrow doesn't 
really move to next visible page, 
but up a few lines. Perhaps you 
need a Multiplier key, as in 
EMACS, MINCE, and Word- 
master; in those "W multiplies 
the next command by a factor of 


4, Multiple uses multiply in 
cascade. 

As to "designed by geniuses for 
execution by idiots," I agree that 
users don't need to know every¬ 
thing that's going on in the sys¬ 
tem, but they should be able to do 
things quickly and easily 
Anyway, there's a lot to like 
about Valdocs, and it could be ter¬ 
rific if implemented on a faster 
machine with a hard disk. Also, 
when finished for the Epson, I 
agree that it could be about as 
good as any system I know of, 
especially for the price. 

I have to quit now. Well see how 
the printing goes. [Editor's note: 
At this point in the letter, the 
sentences are printed diagonally 
across the page. After some in¬ 
vestigation, Jerry discovered that if 
you insert the paper into the 
printer crookedly and then try to 
fix it, the printer begins printing. 
The reason for this is that the soft¬ 
ware sensor that determines 
whether the paper is indeed in the 
printer can be tripped before 
paper is located correctly under 
the print head. Jerry's letter con¬ 
tinues now after several lines that 
illustrate the problem better than 
this description. . ... P. C.j 
If you do not tell the printer to 
stop between pages, it does a 
formfeed when it starts, though 
you didn't tell it to, so don't try that 
with a single sheet in the machine. 

The slowness of this screen is 
about to drive me crazy I can type 
about four words ahead of the 
screen, sometimes, and some¬ 
times not; it's not obvious what 
the relationship is. But I could live 
with all that. What I can't live with 
is the inability to write letters. 

It is now 11:00, and I began this 
at 8:50* That's a lot of time for a 
6-page letter* It took one minute 
and two seconds to Store, Well do 
that again, and retrieve it, I have 
been an hour and a half writing 
this. I would have done far better 
with a Selectric* Sigh, 

Jerry PournelleH 


Auguat 19*3 © BYTE Fubliatttow Inc 445 








Text continued from page 440: 

this book. It's clear, objective, and 
damned thorough. It even has a 
review of WRITE, the text editor I 
use; Naiman read one of my articles 
and managed to get hold of Tony 
Pietsch, WRITE's author, and buy not 
only WRITE, but a computer mod¬ 
eled after Ezekial. 

I gather from Naiman's book that, 
like me, he has just about every 
word-processing and text-editing 
program in existence. He even wrote 
the Sybex Introduction to Word Star. 
(Interestingly, Naiman used WRITE 


to write it.) 

Naiman uses an interesting point 
system to evaluate word-processing 
programs; thus you can see exactly 
why he rates the various programs 
the way he does. This book discusses 
just about every text editor I know of, 
plus a lot I had never heard of before 
reading his book. Anyone con¬ 
templating the purchase of a text 
editor or word processor should run, 
not walk, to the store and get this 
book before spending a single dime 
on word-processing software. 


The Z-29 

When the new Zenith Z-29 
keyboard arrived, I was about to go 
off to Bellingham; I wouldn't be able 
to do anything with it for at least a 
week. As it happens, the night before 
the Z-29 arrived Chuck McMannis' 
home terminal had died. Chuck is 
our new research assistant. The solu¬ 
tion, therefore, was obvious, and 
Chuck took the Z-29 home with him. 

When I came back I found he had 
made his other boss (the one who 
pays him a living wage) buy a Z-29 
for their minicomputer. Chuck thinks 
the Z-29 is the best thing he's seen for 
the money. The following is largely 
drawn from his report. 

The Z-29 (H-29 in kit form) is a 
second-generation machine. It fixes 
most of the identified bugs that ex¬ 
isted in the Z-19 and adds a detach¬ 
able keyboard as well. Not only that, 
it has been sculpted to make it more 
like a Selectric. It has excellent feel. 
Some find it a bit "thick" for sitting 
on a desk although perfect for put¬ 
ting on your lap; I haven't noticed 
any problems at all, 

If your system can use a Z-19, you 
can plug in the Z-29 and run. In ad¬ 
dition, the Z-29 can emulate a 
Hazeltine 1500 and a Lear Siegler 
ADM 3A. Best of all, from Tony 
Pietsch's viewpoint, it has a full ANSI 
(American National Standards In¬ 
stitute) mode. This is important 
because all the big computer com¬ 
panies are moving toward the ANSI 
Standard communications mode. 

I'm not entirely happy with the key 
layout. The arrow keys are put over 
for right-hand use; they're grouped 
above the Return key. I'd prefer a 
small separate left-hand pad of ar¬ 
rows with Home in the middle. This 
is a matter of taste and what one is 
used to, of course, and it won't take 
long to get used to the Z-29 layout. 

The character set is aesthetically 
pleasing. There are several new at¬ 
tributes: underline, blink, and half¬ 
intensity. The screen is 24 by 80 with 
a twenty-fifth status line. The twenty- 
fifth line accesses a built-in real-time 
dock. An alternate character set is 
included. 

It does have problems. They work 
hell out of the 8051 chip in there, and 
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Software and Hardware lor all Popular 
Microcomputers. We carry software in all 
popular form a Is and operating systems 
including PC-DGS, MS-DOS, CP/M-86 and 
CP/M ■ 00, Always the current versions in stock 

Competitive Prices Our volume enables us 
to offer you prices which are consistently 
comp el Hive, Compare tor yourself then call 
us toll-iree 800-326-2260 

Express Delivery Time is money and we at 
DalaSource understand that Your order 
will be processed and shipped within 24 
hours for all products in stock. 

Discount Structures We otter significant 
discounts to any individual, organization or 
, user's group purchasing in quantity 

Key Account Program For corporations 
and inslilutions, we offer a comprehensive 
program volume discounts, complete 
mainlenance packages, specially stalled 
, technical support, a sales team 
experienced In micro applications, and 
several financing options, 
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fclslt-Free Software We stand behind 
every product we seLI All Items are fully 
documented. backed by manufacturer's 
warranties, and are guaranteed by 
DalaSource to be in perfect working 
condition. 

Toll-Free Technical Support We service 
what we sell Our customers have direct 
access to our technical staff on a toll-free 
basis 800-328-2260 

National Maintenance Network. We offer 
a variety at maintenance agreements 
tailored to the specific hardware items you 
select Call for more information 

Flexible Payment Options W© accept 
mosl major credil cards, checks, and 
money orders, as we it as purchase orders 
from approved corporate accounts 

Proven Track Record. Join our growing list 
ol customers which include many Fortune 
5QQ companies, major educational 
institutions and government entitles 
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Mulllmate Soft word Syslems 
vifliword ■ vistcoip 
Feacbtext SQ00 - Peachtree 
The Wor d Plus ■ Oasis 
GiammefUk ■ Aspen 
Funclucrtloni Style - Oasis 


$449 &0 
495.00 
275.□□ 
109.00 

325.00 
297. CM 
99.00 

95.00 
2 IS. M 
99.90 
350. 00 


125.00 
!*9 00 
I&9O0 
195.00 


229.00 
239.00 
£25.00 
179 00 
359.00 
'CALL' 
3 B5 00 
125.00 
60.00 
99,00 


Graphics 

Chartman Graphic Software 
FF5 Grapft Software 
Publishing 

dGroph - Fox&Gellei 
vuitrend/Plol ■ Vis letup 
fast Graph - innovative 
Software 

Graph writer ■ Graphic 
Communication 
Languages/OS 
CP/M 06 - Dtgllal Eeaearch 
Basic C ompiler (IBM 
PCJ - Microsoft 
Pascal MT+ 05 (IBM PQ - 
Dig Hal Ebe 

fortran (IBM PC) ■ 3uperson 


105 00 
215.00 
225.00 

199 00 
325 00 

50,00 
293 on 


Crosstalk - Microslut Hi 00 

Sm aft cam IT ■ Hayes 65 M 

FCrlntercam - Market Eha 
Unicorn 75.00 

Emu link 3270 emulation ■ 

Micro Link 695 DO 


MisceUcmeeus 

The Home Accountant 1 - 
Continental 
Personal Investor - PBL 
Super!Lie ■ FYT 
Slalpalt NW Analytical 
Milestone flfi - Organic 
Software 

Easy Business Accounting 
Modules IBS 
FCM • Continental 
Financier Perthnal 
Series - Financier 
Til Solver - Software Arts 


on FX0O 
data 92 A 
C ftdh FID Star writer 
C ilohB5lOFrawritei 
NEC 3550 

Hayes 300 Smarl modem 
Hayes 12005m at (modem 
Hayes 12Q0D w/ smaclcom 
Quadroon! 04 K 
Seattle BAM - 120K 
Gorilla Banana 


99.00 
105 00 
125 00 
395.00 


595.00 
575 00 
I3W M 
399 00 
1915 00 
330 00 
525 00 
XALL’ 
325 00 
-f A [ , ' 
219.00 


August Specials from Datasource 

MicroPro Professional P alt ...Wordstar, Mallmerge, Spelistat 
PLUS free Star Index all tor o nly $4 25. QD 

Microsoft Basic Compiler-Obsoins $235.00 

Only from Data Source: 

PC Utility Pak (Sort Directory 4 Disk Clean- up) - 
PC Consulting $39.00 


n\ 


FOB MOKE INFORMATION CALL TOLL FREE 

1 - 800 - 328-2260 

IN MINNESOTA CALL612-544-36]5 
hours; M-F 8-6. Sort, 9-3 CST 

Priiti retied u JHilfc It iliSffmnt tittd are subject In change notice. Purehme orders accepted from approved corporate acanents. 

All ordm ore shipped UPS, f3 shipping chafjft w software r terns. ?/■£ shipping rhat-gf m hardware item*. 

DATASOURCE ■ 

DATASOURCE SYSTEMS MARKETING CORP 

Youj souic© for micro software and hardware"' 

1660 South Highway 100. Minneapolis, MN 55416 


VISA 
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Now your computer can say anything and say it well. 
Introducing the Votrax Personal Speech System. 



Quite articulate. 


Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 
a PRINT statement away. 


i ill 


What to say after “Hello”, 

Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil¬ 
dren can receive comprehensive 


The Votrax Personal Speech System 
is covered by a limited warranty. 

Write Votrax for a free copy. 

500 Stephenson Highway, Troy, MI +8084 


computer instruction with voice text¬ 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 

A quick list. 

c Highly articulate Votrax text-to- 
speech translator. 

O 255 programmable frequencies for 
speech/sound effects. 

E 16 amplitude levels. 

□ Simultaneous speech and sound effects 
or speech and music. 

□ 8 octave, 3 note music synthesis. 

□ Serial and parallel interface standard, 

□ User programmable master clock, 

□ User defined exception 
word table. 

□ User programmable speech 
rate, amplitude and inflection. 

O User expandable ROM 

for custom applications, 

□ User downloadable 
software capability. 

□ 3,500 character 
input buffer: sub¬ 
divisible for a printer 
buffer. 

□ Internal speaker and external 
speaker jack. 

□ Real time dock and 
8 user defined alarms. 

□ Oral power up and error prompting. 

□ X-on/X-off and RTS-CTS handshaking. 

□ Programmable Baud settings (75-9600). 

□ I nte r r upt d r i ve n Z- 8 0 m i c roproces sor. 

□ Parallel/Serial interconnect modes, 

□ Proper number string translation: the 
number “ 1 54” is pronounced “one 
hundred fifty four”. 

To order, see your local computer 
retailer or call toll-free 

1-800-521-1350 

Michigan residents, please call 
(313) 588-0341. MasterCard, VISA or 
personal check accepted. The price is 
$395 plus $4 for delivery. Educational 
discount available. Add sales tax in 
Michigan and California, 


© VOTRAX 1982 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe¬ 
sizer available today. Its highly 
articulate texMo-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and 
proper names, you 
can define an excep¬ 
tion word table and 
store your own translations. 

And remember, the entirely 
self-contai tied Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 




Built-in versatility. 


Much more than just a voice output 
device, the Votrax PS System lets 
you mix either speech and sound ef¬ 
fects or speech and music. A pro¬ 
grammable master dock and 255 
programmable frequencies give you 
unmatched control of speech and 
sound effects. 

The Votrax PS System offers user 
expandable ROM for custom appli¬ 
cations, user downloadable software 
capability and sound effects 
subroutines for easy user program¬ 
ming, Its programmable speech rate 
provides more natural rhythm, while 
16 programmable amplitude levels 
give you greater control of word 
emphasis. 

Actual size: 12.2 " x 4.5 n x 2. 6" 




















Zenith didn't supply enough 
memory: the buffer is only 32 
characters long, and that can be over¬ 
run. I'd have thought with memory 
so cheap the company would have 
provided at least 128 characters; 256 
would have been better. It did pro¬ 
vide an X-GN X-OFF handshake 
routine (a way to tell the computer 
"Stop sending! My buffer is full!"), 
but I hope that one day there'll be an 
upgrade to add more memory. 

For reasons I do not understand, 
the cable connecting the keyboard 
plugs in at the back of the terminal. 
Nearly every terminal does this; I 
can't think why. 

The brightness control is a knob on 
the back of the terminal, neatly 
placed so that you cannot adjust 
screen brightness while sitting where 
you'll look at the screen. Obviously 
Zenith ought to have made this a 
software adjust (as with the Qtrona). 

Note: Steve Ingish of Zenith tells 
me putting the connection and con¬ 
trol on the back saves about $50 on 
the terminal's price. 

On the plus side. Zenith has pro¬ 
vided a software setup menu; no 
longer must you flip physical switch¬ 
es, then turn the terminal off and 
back on to change the terminal pa¬ 
rameters. Another plus that Ciarcia 
will like: there's almost no EMI (elec¬ 
tromagnetic interference). 

Chuck McMannis' final comment 
is, "If you can find a better terminal, 
buy it." He has seen nothing he likes 
better at anywhere near the price. 

I tend to be a little more cautious; 
I want to experiment with the Z-29 
for a while. Even so, there's a very 
good chance that the Z-29 will 
become the principal terminal for our 
workhorse machines. Except for that 
small memory buffer. I've seen little 
about it that I don't like. Before I 
make a final judgment, though, the 
Z-29 will go over to Tony Pietsch's 
place, where he and Nor Singh will 
install a version of WRITE optimized 
for the Z-29 and making use of all its 
special-function keys. Then I'll decide. 

I have to admit, though, that the 
only serious rivals to the Z-29 are 
special-purpose terminal boards that 
let me, in effect, program my own ter¬ 
minal optimized for my own needs. 


I have a couple of those, and HI 
report on them in another column. 
Meanwhile, I like the Z-29 quite a lot* 


Oh, It's Easy 

To Get It Running ■ * * 

In Ithaca I was taken to task by a 
professor of computer science. I have, 
it seems, been unkind to Pascal and 
have confused the language itself 
with particular implementations. I 
pointed out that I can only evaluate 
implementations; this is the User's 
Column, and I don't generally write 
about stuff my readers can't use. 

He agreed, but then told me with 
some vigor that there exists a public- 
domain UCSD Pascal that can be 
made to run on most CP/M S-10G bus 
systems. He also informed me that 
it's a wonderful implementation, 
complete with easy methods for 
opening and closing both sequential 
and random-access files under 
CP/M; features I very much want. 

"Wow," I said. "How can I get this 
running?" 

"Well, it's easy. If I had access to 
your system and your CBIOS (cus¬ 
tomized basic input/output system), 
1 could have it running in no more 
than a day," he replied. 

I quickly lost interest. Alas, 1 can't 
afford to have him come to Holly¬ 
wood and install this marvel, nor, I 
fear, is that practical for many of my 
readers. I do recall that MacLean had 
an earlier version of UCSD Pascal 
running and had real problems with 
the built-in editor. It was also very 
slow. This caused him to learn PL/I, 
and he didn't live to return to Pascal. 

If anyone has a simple and fool¬ 
proof way to get public-domain 
UCSD Pascal running, preferably on 
a Compupro 8085/8088 dual-proces¬ 
sor machine with System Support 
board. Disk One controller, and Tele¬ 
widget (officially Televideo, but at 
Chaos Manor things tend to get new 
names) 950 terminal, please let me 
know, so that 1 can pass the word 
along. 


JRT Yet Again 

I'm told I was unjustly hard on JRT 
Pascal. 


I said nothing I care to retract, but 
perhaps the tone was unduly harsh; 
let me clarify, JRT Pascal certainly 
works in the sense that you can write 
useful programs in it. I like Mr. 
Tyson's price and attitude. His Ver¬ 
sion 3,0 has fixed a number of bugs 
and glitches that made earlier 
reviewers so unhappy. 

For all that, JRT Pascal is not, in my 
judgment, a good teaching instru¬ 
ment because it is so thoroughly non¬ 
standard. The error messages are not 
the same as standard Pascal, and the 
extensions are done quite differently 
from the way anyone else does them. 
Programs written in JRT Pascal are 
almost guaranteed not to compile 
with any other Pascal compiler; 
worse, a number of standard pro¬ 
grams out of such books as Osborne's 
Practical Pascal Programs won't compile 
on JRT either. 

JRT Pascal error handling is not on¬ 
ly nonstandard, but also unduly 
frightening to the beginning user; 
and the compiler never recovers from 
any error, so that JRT Pascal won't 
catch more than one error per com¬ 
pilation. For those who are as con¬ 
fused (or careless) about semicolons 
as I am, this can be very time 
consuming. 

In other words, what it mostly has 
going for it is the price. You can write 
practical programs in JRT Pascal; if 
you're not interested in transporting 
those programs to some other 
machine, JRT is a bargain. To quote 
one programmer friend, though. I'd 
really hate having to write large pro¬ 
grams in it. 

Revolution at Digital Research 

I'm told I had much to do with it. 
True or not, there's been a complete 
shake-up in Digital Research's docu¬ 
ment foundry. It's actually producing 
readable and useful documents with 
clearly written instructions and lots 
of examples . I used to dread opening 
a new DR manual. Now I find most 
of them a pleasure. 

They also come in a brand-new for¬ 
mat, a boxed loose-leaf notebook 9Vb 
inches tall. At this height they will fit 
on most standard bookshelves; you 
don't need oversize shelves to hold 
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The IBM Personal Computer W>rk Station. 
It’s optional. (But essential.) 



Now, we could hard-sell you oil its features. Or 
we could soft-sell you on its virtues. Instead, 
we’re going to level with you. 

You don’t have to buy it. 

But we have a hunch that the more you know 
about the IBM Synergetix® PC 
Work Station the more you’ll 
wonder how your business ever |B8Bj 
managed without it. 

Necessity was 
surely the 
mother of 
this inven¬ 
tion. 

For as 

more and morel 

businesses come to rely on the personal com¬ 
puter, new and extraordinary demands are being 
placed on the work environment itself. 

The IBM PC Work Station was specifically 
developed to meet the challenges of today’s tech¬ 
nology, And scientifically designed to satisfy the 
various needs of the people who use it. 

It’s not just another pretty desk. 

First and foremost, the IBM PC Work Station 
provides a convenient and compact work space 
that instantly opens up to expand your work 
area. 

In addition, the IBM PC Work Station offers 
added mobility for your personal computer. So 
you get more mileage out of your invest¬ 
ment as it moves from office to 
office, person to person, solv¬ 
ing problem after problem. 

And since your personal 
computers are as vulner¬ 
able as they are valuable, 
the IBM PC Work Sta¬ 
tion also functions as a 
security device. 

It deters pilferage by 
providing a self-con¬ 
tained lockable storage 
compartment for your 
CPU, software, key¬ 
board, printer, pro¬ 
gram books and diskettes. 

It also protects valuable information, prohibit¬ 
ing unauthorized access to confidential computer 
data by keeping it all secure under lock and key. 

Circle 199 on inquiry card. 




Last but not least, the IBM 
PC Work Station is 
human-factor engi¬ 
neered to meet IBM’s 
strict ergonomic 
standards for 
operator 
comfort. 

For as you 
know, the 
more com¬ 
fortable 

people are, the more productive they can be. 

There’s one more important feature to our PC 
Work Station, It comes equipped with the added 
assurance of IBM quality. But then, that comes 
standard on all IBM products. 

If all this hasn’t convinced you that our PC 

Work Station is as 
essentia] as it is excep¬ 
tional, we’re sure the 
price tag will. And 
IBM’s quantity dis¬ 
counts make it abso¬ 
lutely irresistible. 

To find out just how 
irresistible (or for additional information) call 
IBM Direct toll free at 1 800 631-5582* ext, 40 or 
visit one of our IBM Product 
Centers. Or send in the coupon 
below. 

The IBM Personal Com- * ^ 

puter Work Station—busi¬ 
ness people are finding it’s 
one of those luxuries they 
just can’t live without. 




PATENT PENDING 


IBM PERSONAL COMPUTER WORK STATION 
Mail to? IBM Corporation, Attn: IBM Direct , 

One Culver Road, Dayton, New Jersey 08810 


NAME 

TITLE 


COMPANY 

TELEPHONE_ 


ADDRESS ■ 

CITY 

STATE ZIP 


Tn Alaska and Hawaii call 1 800 526-2484 ext. 40. 

J 
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your computer documents. The slip- 
case at first seems an affectation, but 
it isn't: the box serves as a place¬ 
holder to show where to put the 
document away when you're through 
with it. 

The real revolution is inside, 
though. 

CP/M-68K 

The new CP/M-68K manual is a 
good case in point—it's actually 
readable! There's a sane preface, the 
introductory material is written in 


plain English, there are plenty of ex¬ 
amples, and there's considerable 
sympathy for beginners. The organi¬ 
zation is nice, with an overview, then 
details, and, once again, lots of 
examples. 

This clarity continues throughout 
the first volume (User's Guide ) of the 
four-volume manual set. (All four 
volumes are bound into one loose- 
leaf notebook, which is a mistake; 
most users will prefer to buy another 
notebook and make two physical 
volumes of the set.) The second 


volume, System Guide, and the third. 
Programmer's Guide, are not so dear, 
although both are enormously im¬ 
proved over previous DR CP/M doc¬ 
umentation. 1 can't in consdence pro¬ 
nounce them excellent, but they are 
darned good, and such a great im¬ 
provement over what we normally 
expect from DR that there's no 
comparison. 

The fourth volume, The C Language 
Programming Guide for CP/M-68K, 
doesn't attempt to teach the C 
language. Two experienced C pro¬ 
grammers tell me the CP/M C man¬ 
ual is more than adequate and 
superior to a lot of system documents 
they've encountered; one added, "Of 
course that's not saying much." It 
does have examples, and I haven't 
found anything that sent me up the 
wall. I haven't read it all, either. I sup¬ 
pose I added that last sentence, not 
to be catty, because of my previous 
experiences with Digital Research 
documents. That's probably unfair; 
the new documents are so darned 
good I ought, I suppose, to expect 
clarity and good examples rather 
than terseness and obscurity, 

CP/M-68K and the Sage 

When the CP/M-68K for the Sage 
first arrived. I'd expected the Com- 
pupro 68000 board for the S-100 bus 
experimental machine to come with¬ 
in a couple of days. Thus I waited for 
it so we could compare the systems. 
Alas, Dr. Godbout discovered a prob¬ 
lem with his 68000 board and ceased 
shipping them until it could be fixed. 
Meanwhile, the Telewidget 925 ter¬ 
minal that operates the Sage was be¬ 
ing used for installation of text 
editors, and I've only just got it back. 

The upshot is that I've barely got 
CP/M-68K up and running on the 
Sage II. 

It does run, and if you're used to 
CP/M it's easy to use. We haven't yet 
established communications between 
the Sage and other machines, so I 
haven't been able to ship over very 
many C programs. I did type in a 
couple of simple ones, and they com¬ 
piled quickly and easily. 

We've been running the Sage since 
last summer. It has been shipped to 
San Diego a couple of times for one 


Martin 

Marietta 

Aerospace 

Data Processing 
Opportunities 


Martin Marietta Aerospace, 
NASA's prime Contractor for 
the Space Shuttle External 
Tank has immediate openings 
for Data Processing profes¬ 
sionals. Because we actually 
manufacture the external 
tank, you'll get to see the ac¬ 
tual results of your efforts. 


COMPUTER 

PROGRAMMER/ 

ANALYSTS 

Immediate opportunities exist 
for individuals experienced in: 

• UNIVAC 1100 
ASCII COBOL 
DMS 1100 
DDL, SDDL, DMU 
DML, QLP 
DPS 1100, TIP 
DIB Editor 


•APPLICATION 
EXPERIENCE 
Shop floor control, 
Scheduling, Manufac¬ 
turing, Inventory, 
Purchasing, Config¬ 
uration Management, 
Quality Engineering. 

• DATA BASE OPENINGS 
Analyst, Design, Ad¬ 
ministrators with above 
hardware, software and 
applications experience. 

These opportunities exist at 
our Michoud Assembly Facili¬ 
ty located in suburban East 
New Orleans. 

Qualified candidates interested in tear 
ning more about these opportunities 
at martin Marietta should forward 
resumes, including salary history to 
Martin Marietta Aerospace, Denver 
Glazier, BYTE $83, RO. Sox 29304, 
New Orleans, Louisiana 70189. We are 
an equal opportunity employer, mttfh , 
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Collector ^Edition 


BYTE COVERS 


The Byte covers shown below are available a s beautiful Collector Edition Prints. 
Each full color prim Is 1 Un. x 14 in., including a 11/1 in. border, and is part of an 
edition strictly limited to 500 prints. Each print is faithfully reproduced from the 
original painting on museum quality add-free paper, and is personally inspected, 
signed and numbered by the artist, Robert Tinney. A Certificate of Authenticity 
accompanies each print attesting to its quality and limited number. 


Collector Edition Prints are carefully packaged flat to avoid bending, and are 
shipped first class. The price of each print is $25, plus $3 per shipment for postage 
and handling ($8 overseas). The prims are also available as 4-print sets: Set 9-12, 
Set 13-16, and Set 17-20. Each set costs $80, plus postage and handling. 

To order your own favorite Byte cover as a beautiful Collector Edition Print, use 
the convenient coupon below. Visa or MasterCard orders may call 1-504-272-7266, 








# 17 Winter Computing $25 


#12 FuturePast $25 


#16 Chip Building $25 


#11 Forth $25 


#14 Smalltalk $25 


# 10 Programming Route $25 


#18 Seventeen Seventy-Six $25 


#19 Crystal Ball $25 


#20 Digital Arts $25 


# 15 Software $25 


#9 Software Piracy $25 


Please send me the following Prints ($25), or Sots ($80) 


QTY. TITLE A PRINT NO. 


postage &. handling $3 00 (Overseas $8,00) 

TOTAL 


AMOUNT 

$ _ 

$ - 

$ - 

$ _ 

$ - 


□ I have enclosed check or money order . 
0 Visa Q MasterCard 

Card No,__ 

Exp. Date: ___ 


SHIP MY PRINTS TO: 

Name: ___ 

Address:_ _ 

City:___ 

State: __ 


Mail this coupon to: 

robert tinney graphics 

1864 N. Pamela Drive 
Baton Rouge, LA 
70815 


Zip: 
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NEW 

68000 

GROWS 

WITHYOO 

WICAT System 155 

Here's the flexibility you've been 
waiting for. Extra MULTIBUS'* 
slots allow expansion with extra 
memory and/or a wide variety of 
devices for business, engineer¬ 
ing, and software development 
uses. 



• Motorola 68000 • 512KB memory 

■ 12 MULTIBUS " slots (3 occupied) 

• MCS operating system, utilities, 
and choice of language 

$9390 

Three devices can be added as 
options, including: 

• Winchester disk (10MB, 15MB) 

• New Winchester disk (33MB, 45MB) 

• floppy disk (630KB) 

• cartridge tape (17MB) 

■ expansion to 12 users 

• New hardware floating point 
arithmetic 

SOFTWARE 

• integraldatabase and 
MenuSystem’" 

• complete business system 

• New bisync communication to 
IBM mainframes 

• UNIX™ rrrm'- 


Concurrent Corporalion 

1B70 Madison Road Cincinnati. Ohio 45206 

(513) 281-1270 • TELEX 170980 


integral and MenuSystem are trademarks of 
Concurrent Corporation. 

UNIX is a trademark of Bell Laboratories. 
MULTIBUS is a trademark of Intel Corporation. 


of Alex's mad friends to experiment 
with. Because it's the only machine 
1 have that runs Modula-2, it got a 
good workout while I was learning 
that language. 

We've yet to have a glitch* About a 
dozen readers tell me they bought 
Sage machines largely on my recom¬ 
mendation, and none of them are 
unhappy* Now that we have CP/M 
for the Sage, I expect to use it even 
more. Incidentally, Fm beginning to 
see software written for the Sage. A 
database came in today The Sage is 
becoming an important little 
machine. 

Disassembling Adelle 

Adelle is my early-model Otrona 
Attache* She goes with me on all my 
travels* Recently she developed a 
glitch in her disk systems. It hap¬ 
pened on a Thursday afternoon; the 
following Saturday at dawn Larry 
Niven and I were scheduled to catch 
a plane for Bellingham, Washington, 
where we've laid a principal scene of 
our next novel* 

In panic I called Fred Whitney of 
CTI Data Systems. CTI is the West 
Coast representative for Otrona* Fred 
listened to my tale of woe. 

"We could swap out your disk 
drives," he said* "But I couldn't get 
it done before Monday because I 
don't have a set of drives here." 

My panic must have been evident 
because he told me to hang on. A few 
minutes later Judy Seelig, Mr, 
Whitney's programming expert, 
called. She thought my problem had 
to do with disk drive speeds* 'There's 
an information sheet from Otrona on 
how to fix that," she said. T've never 
done it, but Ill come out and we can 
work on it together* There's a new 
software ROM update, and we can 
install that while we're at it* To save 
time, please take the machine apart 
before I get there." 

With some misgivings I spread a 
thick layer of newspapers across my 
desk and took Adelle out of her case* 
She came apart quite easily; it takes 
only one tool, a Phillips screwdriver. 
I began to remove parts: the circuit 
board, the screen, the power supply, 
the disk drives. It wasn't long before 
my pretty little machine was a pile of 


parts and small screws, and I was get¬ 
ting a little worried* TFH be all right," 
I told Chuck McManrds. "She told 
me to take it apart, so she'll know 
how to get her together * * *" 

There was only one problem. Judy 
Seelig had never seen a machine 
taken quite so thoroughly apart, and 
she hadn't brought any documents 
on how to reassemble Adelle. 

"Relentless application of logic" I 
muttered. We installed the new 
ROM, and I began to put parts on 
and tighten screws. In about 10 
minutes everything was back to¬ 
gether. Then we removed the disk 
drives and proceeded to follow the 
instructions Otrona sent for adjusting 
disk speed. 

In another 10 minutes Adelle was 
back together and working as well as 
ever she has. That's one well- 
designed little machine. 1 don't 
recommend that you casually take 
yours apart, but I can testify that, 
provided you're intelligent about 
reassembly, it doesn't seem to hurt 
the machine. 

Incidentally, I discover there's a 
whole series of built-in diagnostic 
tests for the Otrona* They're de¬ 
scribed in the Technical Manual , a 
document normally supplied to 
dealers, but which users can 
purchase* 

I'm not too happy about those disk 
drives. They do indeed have a speed 
control. It's a screwdriver-adjusted 
potentiometer, A tiny turn of that pot 
will put the speed wildly off. I'd have 
thought they'd want something a lot 
less sensitive* Indeed, while we were 
in Bellingham a speed problem de¬ 
veloped again, forcing me to remove 
Adelle's case and adjust her "B" 
drive* It was easily fixed, but I hope 
1 won't have to endure that every trip, 

Adelle is an older-model machine * 
The new ones have somewhat dif¬ 
ferent disk drives* Fred Whitney tells 
me they've never seen any problems 
with the new ones. 

Things My Postman 
Brings Me . * . 

John Lawler of Ann Arbor, 
Michigan, writes in praise of VEDIT, 
particularly used with the TV1 950 
terminal* He's been using VEDIT for 
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The Micromint 
Collection 


MicrommL Supporting the varied projects that appear in Steve Ciarcia's monthly 
article in BYTE magazine. "Ctaraa's Circuit Cellars Offering a wide range of 
computers and peripherals supporting the needs of the hobbyist as well as 
worldwide corporate clients. 


APX-16 MICROCOMPUTER 
BM PC COMPATIBLE 



mu MPX-iG is Steve Ciarda’s must ambitious project 
p date. The computer runs 3ll application software 
Jmtten for tee IBM PC and is IBM PC bus compatible, 
tan be used with video monitor & ISM keyboard wrth 
Iptional adapter 

luy tee MPX-16 in tee term teat best meets your 
ludget As a bare board, as a wave-soldered board 
pat contains all components less the IQ's, as an 
Issembted and tested circuit board or as a complete 
lysiem 

Is featured on the cover ot "BYTE"magazine. Aiso 
lafuietf in CiardasCirtuil Cellar* November, 
lecemdfif 1982 & January 1983. 

| Runs all application programs written lor me IBM 
PC (simply boot up the system and slip In a disk 
lormatted for the iOM PC|. 
k ISM PC bus. compatible + 9 expansion slots. 

I Intel 8 DBB 16-hii microprocessor. 

| Optional Intel AflflZ math coprocessor. 

I 256K bytes on-board memory. 

| Up to one megabyte of system memory 
P lip to 64K bytes ot system ROM/EPROM 
k Two RS-232C serial I/O ports, 
k Three parallel I/O ports. 

1 Disk controller for SW or 8 " drives, 
k Sixteen levels pf vectored interrupts 
ftPX-16 Microcomputer clrcufl board assembled 

wW RAM, CP M-S 60 T MS-DOS .£1,895. 

[(IPX 1B as above with 256K RAM.2.135. 

flPX-16 Semi-Kit (wave soldered circuit 

beard w/all components J less ICS..595. 

fomplete kit of IC‘sw,2SSK RAM _595. 

InPX ie Unpopulated (barej pc board. 300. 

fp'M-ae Operating System.„. 20 €. 

MS DOS optionally available 
pPX-15 Switching Power Supply Including 

cable harness lor 2 disk drives. 300. 

IflPX 16 Technical Relerence Manual_ ..... 58. 

MPX-16 Metal Enclosure wilh cutouts tor 

1 two 5VT full hfllQhtdrtm ... 300. 

fandun TM1D0-2 doubts density drive .300 

pslevidao Model 910 Serial Terminal.. 675. 

BM PC Keyboard Interface Adapter.100. 

ferial terminal cable.. ..36- 

•arailsi printer cable ..........35. 

pipping and handling additional on MPX-16 orders, 


8 BASIC SYSTEM 
ONTROLLER NEW!!! 

’places 19 Basic Computer Controller 



As featured In Garcia '$ Circuit Cellar, 

BYTE magazine, July & August 1981. 

> Uses Zilog ZS671 single chip microcomputer 
|* On board bny BASIC interpreter 
■ 2 parallel ports plus serial I/O port, 
i Just connect a CRT terminal and write control pro¬ 
grams in BASIC 

* 2K bytes of RAM, up to 4K bytes of ROM, 

» Baud rates 110-0600 BPS. 

» Data and address buses available for 124K memory 
and l/D expansion. 

* Consumes only 1.5 walls at +5, *12 & -12. 

* Cross Assemblers tor various computers. 

[iCCH Assembled & Tested .£149, 

New Low Price 

|M PC is i trademark ol Inlemaisonal Business Machines. Inc. 
J'MBG is a trademark of Digital Research Inc 
■S-DOS is a trademark of Micmsort Inc 

p ie 6 trademark ol Zflop Inc, 

Circle 262 on inquiry card. 


28 MEMORY, I/O EXPANSION, 
CASSETTE INTERFACE 



* Add up to 8K of memory plus 3 parallel ports. 

* Cassette Interface—300 baud K.C. Standard. 

BCCQJw 4K Assembled & Tested . ..£140. 


28 ANALOG TO DIGITAL 
CONVERTER NEW!!! 



* Uses Analog Devices 75818 channel 8 bit 1C. 

* Adds Process Control capability to the 18 

* 1000 samples per second 

BCC13 Assembled A Tested .£140. 


Z8 EPROM PROGRAMMER 



• Transfer BASIC or Assembly Language application 
programs from RAM iq 2716 or 2732 EPROM. 

■ Requires Z 8 Expansion Board for operation. 

BCCD7 Assembled A Tested ... £145. 


Z8 SERIAL EXPANSION BOARD 



* Adds additional RS 232D and opto-isolated 20 ma 
current loop serial port to the ZB. 

■ Runs at 75 to 10,200 baud in alt protocols. 

BCCQB Assembled 4 Tested .... £160. 


Z816K MEMORY EXPANSION 
BOARD NEW!!! 


■ Add 16K of add ilia nal memory, RAM or EPROM, to 
your ZB System Controller in any multiple. 

• Uses 2016, 6116,2716 or 2732 memory types. 

BCC14 w/flK Assembled & Tested..$120. 



28 FIVE SLOT MOTHER BOARD 


MBD2 Assembled A Tested ...$69. 


Z8 CROSS ASSEMBLERS 


From Alton Ashley 

TTT5-60 Model I brill .£75, 

CP/M 2.2 8 or Northstar 514 .TM. 

From Micro Resources 

CP.M 2.28" or APPLE 5174".. 75. 


SPEECH SYNTHESIZERS 

MICROVOX TEXT-TO-SPEECH 
SYNTHESIZER 



As featured in Garcia's Circuit Cellar 
BYTE Magazine September, October 1982. 

Micravox is a second generation professional voice 
quality text-to-speoch synthesizer trial is easily Inter¬ 
faced to any computer, modem, RS-232C serial 
or parallel output device and provides speech of 
unbelievable clarity. 

■ Unlimited vocabulary. 

* 64 programmable inflection levels 

* 6K text-to-speedr algorithm 

■ Full ASCII character set TEcognihori and echo 

* RS232C and parallel output 

* 10Q0 character buffer, 3DDD optional, 

* Adjustable baud rates (75-9600). 

* Spelling output mode. 

■ 7 octave music and sound effects. 

* On board audio amplifier 6 power supply. 


■ X-Dnff-QH handshaking 

mm Assembled wite IK butter....£299. 

MV02 Complete KKI with IK butler .219. 


Add £16.00 far 3K buffer aplion. 


SWEET-TALKER VOICE 
SYNTHESIZER 



As featured In Garcia's Circuit Cellar 
BYTE Magazine, September 1981 
The Sweet-Talker Motet Synthesizer allows you to add 
speech of unlimited vocabulary to your Apple II or any 
computer with a parallel printer port at very low cost. 

■ Utilizes totrax SC-OIA speech synthesizer 

* Unlimited vocabulary 

■ lexi-te-Speech Algorithm on disk lor Apple II 

* Contains 64 phonemes accessed by 6 -bit code. 

* Four levels of programmable inflection 

■ On board audio amplifier & volume control. 

ST0Z Apple II plug-in, Assembled $ Tested 

with Tert-te-Speech Algorithm on 3.3 disk ,. lit 
NEW LOW PRICE! II 

5TB1 Parallel Port Version, Assembled.99. 

New Low Price 


VOTRAX SC-01A PHONETIC 
SPEECH SYNTHESIZER 


The SC-Q1A Speech Synthesizer is a completely self- 
contained solid slate device that phonetically synthes¬ 
izes continuous speech of unlimited vocabulary Used 


in Mlcrovox and Sweet-Talker: 

SCQ 1 A Quantity 19S ..S52.ea, 

100 +■ ...49. £3, 

1080 + .„....38. ea. 


E-Z COLOR GRAPHICS 
INTERFACE 



As featured (n Garcia's Circuit Cedar 
BYTE Magazine, August 1982 
Add color graphics, animation & 3-D effects to your 
5-100. TR5-80 Model I and III i Apple II at low cost. 
The Super Editor software package includes a pattern 
editor sprite editor, slide show, and demo scenes all 
in BASIC Can be used wrth Color Monitor or TV set 
and rl modulator 

* Resolution—256 XI92 Pucefs 

■ 16 colors including Black 8 Transparent. 

* iGK Bytes on board I/O mapped video memory. 

■ Advanced T| TMS99?8A Color Video FTocessor: 

* 32 SPRITES facilitates 3-D effect. 

* Composite Video ampul. 

* Kiell & "terrapin have LOGO software packages lo 
support the E-Z Color Boards. 

Apple II E-Z Color plug-in board 
with Super Editor on 3.3 disk, 

EZOi Assembled & Tested . .. £150. 

EZ 02 Complete Kit.125 

NEW 11 5-100 E-Z Color Graphics board with sound 
generater. Atan type jay stick interface, plus Mfiasic 
CP/M Super Editor Software on fl" disk. 

EZ04 Assembled A Tested.£269. 

TRS-60 Model I or Model III E-Z Dolor w/ Soper Edi¬ 
tor soflwane, power supply and enclosure. 

Assembled 8 Tested .. £249. 

Complete Kil . 219, 


300 BAUD ANSWER/ ORIGINATE 
MODEM KIT NEW!!! 



As featured in Ciarcia 's Circuit Cettar 
BYTE Magazine. March 1983 

The newest item to Micromint s growing list ol 
products is this 300 Baud Modem. It Is crystal 
controlled, uses the Tl IMS 99532 ID, contains just 
25 parts and can be used with an acoustre coupler or 


in a direct connect mode. 

MDG4 Complete Kit .... .£60. 

MDQ5 Transformer ter Direct Connect Mod a .. 9. 
AC81 Acoustic Coupler Kit .. ...18. 


TRIPLE VOLTAGE 
POWER SUPPLIES 


+ 5vra 380 ma. +/- t2i<6 25 ma. 


UPSm Assembled 4 Tested.535 

UPSQ2 Complete Kfl . 27 

+5v Cn 1 Amp, + 12v {£ .5 Amp. - 12 v (n 50 ma 

UPSD3 Assembled A Tested .. ..60 

UPS04 Complete Kil . 50 


MICBOMINT INC. 561 Willow Avenue, 
Cedarhurst, NY 11516 


To Order: Catl Toll Free 1-800-645-3479 
For Information Call: 1-516-374-6793 
Call: Monday-Frtday, 9-5 PM 
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Items Reviewed 


CP/M-68K 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 

£350 

Epson FX-8Q Printer 

Epson QX-I0 Computer 

Epson America Inc. 

Computer Products Division 

3415 Kashiwa St. 

Torrance, CA 90505 
(213) 539-9140 

$699 

with 64K-byte RAM $2495 
with 128K byte RAM £2995 

JRT Pascal 

JRT Systems 

45 Camino Alto 

Mil] Valley, CA 94941 
(415) 388-0530 

$29.95 

Zenith Z-29 Terminal 

Zenith Data Systems 

1000 Milwaukee Ave. 

Glenview, IL 60025 
(312) 391-8865 

$849 

Book Reviewed 


Word Processing Buyer's Guide $15.95 

Arthur Naiman* Hightstown, NJ: BYTE/McGraw-Hill, 1983, softcover 


some time and likes it* 

I like it too. My quarrel with VEDIT 
is that the installation and customiza¬ 
tion procedures are darned complex: 
in the version that was sent me, you 
had to answer 34 questions, and if 
you made a single mistake while do¬ 
ing it (not even Backspace was per¬ 
mitted for correcting the answers you 
had to give!) you had to start all over* 
1 complained—bitterly—and the last 
I heard the VEDIT people were 
rewriting those procedures to make 
them easier to use. 

I have two editors I can use on the 
Zenith Z-100: VEDIT and Super- 
writer* Both are very nice, and I hope 
to report on each in a future column. 
Meanwhile, several readers have 
written to praise VEDIT* The VEDIT 
philosophy is to have tons of special 
functions, so that each of the myriad 
special-function keys on the Tele¬ 
widget can be made to do something 
special; as Mr. Lawler says, you can 
get "touch editing." This can be pret¬ 
ty useful, especially in a program¬ 
ming editor. 


Philippe Malarme of Brussels, 
Belgium, writes: "On different occa¬ 
sions you complained in BYTE about 
poor and overpriced documentation, 
but I don't think you've met a worse 
case than Supersoft's Ada * * * their 
'document' consists of a Xerox copy 
of the Department of Defense Ada 
specifications (1980 version) and Ada 
Supersoft User's Manual, a book of 30 
pages! 

"The worst is yet to come: of the 30 
pages, 2 are a 'software agreement' 
which disclaims any warranty or 
responsibility . . * and three list 
'Standard Ada unimplemented fea¬ 
tures*' . , * Their compiler is an Ada 
subset the way Sinclair's ZX81 is a 
subset of the Cray-1 computer" 

I don't have Supersoft Ada, but P. 
Malarme's letter is typical of those 
I've received from those who've 
bought it. 

James Tower writes in behalf of a 
number of computer users in Ger¬ 
many, where they are condemned to 
50-Hz power at 220 volts* Tower had 
decided on a Lobo Max-80 computer. 


when he discovered that Lobo won't 
guarantee that it can work with a 
50-Hz power source. The monitor 
seems to be the major problem: the 
company is afraid the display will 
"swim." Moreover, Lobo doesn't want 
to guarantee a machine in Europe 
because it would have to reimport it 
if something went wrong* 

Mr. Tower paints a pretty gloomy 
picture of what it must be like on the 
continent just now. Most products 
aren't available, and those that are 
seem overpriced* He thinks Lobo 
would have a very dear field, even at 
prices well above those currently 
advertised, if they had a package deal 
for export to Germany. 

I can sympathize with Tower with¬ 
out knowing what to do* One of the 
few serious complaints I've had about 
Godbout/Compupro came from a 
German purchaser. Communications 
take forever, and shipping equipment 
back and forth is very expensive* 

In any event, Mr. Tower wonders if 
there might be a simple solution to 
the problem of adapting a Lobo 
Max-80 to eat German electricity and 
still deliver stable video output. That 
seems more in Ciarcia's department 
than mine; perhaps Steve can 
answer. Meanwhile, I can report that 
Barry Workman continues to rely on 
his Lobo Max-80 as one of his prin¬ 
cipal machines; Ralph will read a 
wide variety of disk formats and has 
given him no trouble at all. 

Some months are worse than 
others: this month 1 got bales of mail, 
and I'll hardly be able to answer any 
of it, what with all the other 
demands on my time. April is the 
cruelest month . . .■ 


Jerry Poumelle welcomes readers' com¬ 
ments and opinions. Send a self-addressed, 
stamped envelope to Jerry Poumelle , do 
BYTE Publications, POB 372 , Hancock , 
NH 03449. Please put your address on the 
letter as well as on the envelope. Due to 
the high volume of letters , Jerry cannot 
guarantee a personal reply. 


Jerry Poumelle is a former aerospace engineer and 
current science-fiction writer who loves to play with 
computers * 
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Now anyone can write x 
complex dBASE IP Programs 
without any programming 
experience whatsoevei^^ 
Autocode is the 
quickest and 


& This powerful 

^ program generator for 

dBASE II™ is available 
for all CP/M 80, 86 or CP/M 
operating systems derivatives 
such as MS/DOS or PC/DOS, as well 
as any Z80 or 8080/8085 systems, as in: 
APPLE, IBM/PC, KAYPRO, NORTHSTAR, 
OSBORNE, SUPERBRAIN, TELEVIDEO, VICTOR 9000, ETC. 


• No prior knowledge of dBASE II™ required 

• CP/M™& MS DOS™ operating systems 

• Very easy to learn. Autocode asks you what 
—jd you want to do in menu form. 

“ * The code produced 

impresses the most experienced ^ 
programmer. 


• Automatic data entry routines 

• String, numeric, date& 
calculated fields 

• Automatic multiple reports 

• Automatic programs in dBASE II™ 
code with interactive screens 


MANUAL 


ONLY $200 


STEMMOS LTD. 



666 Howard Street, San Francisco. CA94105 / Tel: (415) 777-3800 

Just send the following to address above today. 

• Your diskette format & hardware 

• How many Autocodes you want 


IRONCLAD GUARANTEE 


at $200 each* 

> Your name &. complete address 
IA check or money order. 

'fn CA add 6% sates lax. 


Credtt card buyers may substitute 
Iheir card number and expiration 
date for the check Or call us lot! free 
and save the trip to the mail box 


Try AUTOCODE Risk Free 

The AUTOCODE 1 Program Generator you receive wilt 
be complete and unabridged. Use it for 30 days if 
for any reason whatsoever you decide it's not for you, 
return it to us and we will gladly refund your money 
(less shipping]. No questions asked. 


ORDER TOLL FREE 800-227-1617 (Ext. 417) 
IN CA CALL 800-772-3545 (Ext. 417) 


Dealer inquiries invited. 


IBM is a registered trademark of International Business Machines, Inc dBASE II 1 * Ashton Tate. CP M is a registered trademark of Digital Research, inc. Autocode I 1 * Slemmos Ltd. 


Circle 27 an Inquiry card. 
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Voice Lab 

Part 2: Menu-Driven Routines for Digital 
Speech Synthesis and Analysis 

UCSD Pascal units form a modular voice workbench 


In part 1 (July, page 186) we looked 
at the theory behind the operation 
of the Voice Lab system. This month, 
well see how it works in practice. 

Voice Lab Operation 

The experimenter's interface to 
Voice Lab is menu-driven and highly 
interactive. Like any workbench, it 
was constructed to keep the tools 
handy and to minimally constrain 
what is constructed. (For a review of 
the functions of different Voice Lab 
units, see table L) 

When the main program, shown in 
listing 1, is first executed, the primary 
function menu appears across the top 
of the screen in the usual style 
associated with the UCSD p-System, 
The options presented are 

Voice Lab: 

Dictionary 


Numbering of figures and tables is continued from 
Part L 


UCSD Pascal is a registered trademark of the 
Regents of tfie University of California. Use thereof 
in conjunction with any goods or services is 
authorized by specific license only and any 
unauthorized use is contrary to the laws of the State 
of California. 

p~ System is a trademark of Softech Microsystems, 
Inc. 


by John E. Hoot 

R(ecord & listen 

Statistics 

Messages 

F(Uter 

Q(uit 

By striking one character (the one 
preceding the parenthesis) you may 
select the desired subsidiary screen 
menu. Typically, a subsidiary screen's 
resulting data is not erased when you 
return to the primary menu, but you 
may erase it by typing a space. Now 
let's take a look at how the program's 
subsidiary menu screens operate. 

Dictionary 

When the dictionary menu is 
selected, the unit (listing 2) displays 
a prompt line at the top of the display 
indicating the available options: 

Dictionary: 

D)ireetory 

R)emove 

A)ppend 

I)nsert 

Qlear 

Q)uit 

Typing the character preceding the 
parenthesis selects the desired op¬ 
tion. Pressing the space bar will erase 


any information remaining on the 
screen from a previous operation. 

The Directory option displays the 
contents of the current vocabulary in 
three columns. The left-hand column 
contains an index to the vocabulary 
word, the middle column contains 
the word, and the right-hand column 
displays the size in bytes of the en¬ 
coded speech segment stored for that 
word. Table 4 in part 1 (July, page 196) 
showed a segment of the sample out¬ 
put from this command. 

The Remove command is used to 
delete unwanted entries from the 
dictionary. 

The Append command is primari¬ 
ly used during speech analysis. Its 
function is to append to the current 
contents of the speech buffer a word 
or phrase stored in the dictionary. By 
using Append, you can assemble a 
phrase in the speech buffer for study. 
For instance, you could append the 
words "how/' "are," and "you" to ob¬ 
tain the phrase "How are you." 

The Insert command adds the con¬ 
tents of the speech buffer to the dic¬ 
tionary. The example below illustrates 
how to insert the word "through" 
and its homonyms into the diction¬ 
ary, presuming that the word has 
already been captured in the speech 
buffer. Both the computer's output 
and the user's input are shown. 
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I 

Word or phrase nameithrough^fum 

Enter Homonym :thru Return 

Enter Homonym :threwRefum 

Enter Homonym 

When you answer the final prompt 
with just the Return key the word 
and all of its homonyms win be add¬ 
ed to the dictionary. The program 
then replies: 

THROUGH, THRU, THREW add¬ 
ed to dictionary. 

The Clear command disposes of 
the entire dictionary. It allows you to 
discard your present dictionary and 
begin to build a completely new one. 
If you select this function, the pro¬ 
gram double-checks your intent. 

The Quit command from the dic¬ 
tionary screen returns the program to 
the main prompt menu. 

Record and Listen Menu 

The Record and Listen menu, 
shown in figure 6 on page 469, con¬ 
trols the functions in which audio 
speech segments are captured and 
then played back. Its functions can 
isolate words or phrases from the 
speech buffer and control sampling 
rates for D/A (digital to analog) 
and A/D (analog to digital) 
conversion. 

The Set Tempo item in the menu 
controls the rate of playback and 
recording digitization. Depending on 
exactly how the Analog I/O unit 
works in your system, the default rate 
may require modification. Recording 
at a normal rate and playing back at 
a higher rate has the same effect as 
listening to a 45-rpm phonograph 
record at 78 rpm. If your intent is to 
produce normal speech, you should 
always play back at the same rate as 
you recorded the input. You can vary 
the tempo to discover the minimum 
sampling rate that produces accept¬ 
able speech on your system. 

The Beginning and End menu 
items each set one of two indexes that 
delineate the portion of the speech 
buffer upon which the program will 
operate. All operations in \fcice Lab 
are bound by these indexes. As an ex¬ 


Ana log MO Unit 

services provided: 

•anaJog output from the speech buffer 

• digitizing speech into the speech buffer 
resources provided: 

*16K-byle speech buffer 

• tempo-rate variable 

Voice Dictionary Unit 
services provided: 

• vocabulary word look-up 

• vocabulary word insertion 

• vocabulary word deletion 

• vocabulary word retrieval 

• dictionary erasure 

Voice Messages Unit 
services provided: 

• word-to-speech output 

• string-to-speech output 

Vbice Display Unit 

services provided: 

• zero-crossing counts and plots 
•spectral-energy plots 

•total speech-energy plots 

• signaMevel monitoring 

Voice Fitter Unit 

service provided: 

• interactive linear digital filtering 

Table 1: Summary of functions of Voice Lab units (repeated from part 1). 


ample, you might originally set the 
Beginning parameter to 0 and the 
End parameter to 9999 (using the 
whole buffer), and record the phrase 
'tone, two, three." By adjusting Begin¬ 
ning and End to 2800 and 3500, 
respectively, you might isolate the 
word "two" in the speech buffer. 

The Record operation causes the 
following prompt to be displayed in 
the upper left-hand corner of the 
display: 

Hit <ret> then speak 

You can synchronize the beginning of 
your speech with the beginning of 
the digitization process. Upon com¬ 
pletion of digitization, this prompt is 
replaced by the response: 

Donel 

The Play function reconstructs the 
contents of the speech buffer through 
the AID converter on your computer. 


Upon quitting the Record and 
Listen menu, all the information on 
the screen and in the speech buffer 
is preserved. Thus, assuming that the 
speech buffer contains the word 
"two," you could enter the dictionary 
menu and append the word "go" to 
the speech buffer; this would incre¬ 
ment the End index of the speech 
buffer and leave the speech buffer 
containing the phrase "two go" 

Statistics Menu 

The Statistics menu controls the 
generation of the plots by the Voice 
Display Unit (listing 3). The options 
of the main statistics screen are as 
follows: 

Stats: 

E(nergy & Crosses 

Pilot 

A(vg 

M(ax & min 

S(pectrum 

Q(uit 

Text continued on page 469 
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Listing 1: The main program Voice_kb, written in UCSD Pascal to use the p-System units 
for performing specific functions. 

Pascal Coup tier IV.1 cBa-4 3/27/B3 
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b o_lfl ft_k eyi ac_r igh t_koy » ecjio t_ L e g al]| 

42 

£ 

Im 

1 

ec_cho1ce 

- [Ec^gwt, Bojgival? 

43 

£ 

Itu 

1 

Ec_w1ndon 

packed array [0..D] of cher? 

44 

a 

liu 

1 

so_tx_port 

^ record 

46 

£ 

liti 

1 


row , coli E screen relative] 

46 

2 

Itu 

1 


height] width* { size of txpnrt (zero baaed]] 

47 

£ 

liu 

1 


our_Xt cur_y ; Integer? 

4S 

£ 

im 

1 


(curaor positions mLatlvc to the txport ! 

40 

2 

Isu 

1 


and? 

50 

2 

Itu 

1 



51 

£ 

Itu 

1 

procedure bc_ubb_ 

Infold o_what: o c_cho Ice; var t_1 nf o: bc_1 nf o_t y p e ] ? 

62 

E 

Itu 

1 

procedure ec_UBe_port[do_whntjec_cholcej var t_portiin_tx_jiDrt]? 

53 

2 

Itu 

1 

p roc edu rei 6 c_e reseat o_so i [ x > U a a: i n tag e r 3 i 


54 £ 1lU 1 

55 £ 1 m 1 

56 2 1 m 1 

57 2 1 iu 1 

50 £ liu 1 

50 2 1 ill 1 

60 £ 1m 1 

61 2 1m 1 

6£ 2 11 u 1 

B3 2 1 lit 1 

64 2 1 m 1 

B5 2 1m 1 

66 2 liu 1 

07 2 1su 1 

IB 2 1 ill 1 

60 2 1m 1 

70 2 liu 1 

71 2 Im 1 

72 2 1m 21 

73 2 1m 1 

74 2 1m 

76 2 tsU 1 

71 2 1m 1 

77 2 1;u 1 

70 2 lid 1 


procedure sc_laft? 
procedure so_r1ght[ 
procedure ac_upj 
procedure ec^donnj 

procedure Ec_gatc_ch[ var chmhar? rsturn_on_jiBtchsEC_chBBt] f 
proeedu re ac_c L r_ec r e an ? 
procedure BC_cLr_l1na (yiInteger]; 
procedure BC_howt; 

procedure Bc_erBe_ens [xiLina: Integer 1 ; 
procedure Bcjoto^xylxi Uneilntegarl? 
p raced u r b ec_c l r_c u rj 1n e ? 
function ec_rlnd_x:integer? 
function tc_Find_y:Integer? 

fun ct i on ac_sc r n_ha a [ w h e t:sc_s c rn_comn and]:boo Lean; 
funct Icin i t _h e e_kay [whet: soke y_CQM»e n d ] i boo t sen; 
function ac^Rap^crt^oniisnd [var k_chmhar) |Sc_kBy_GomnBfidi 
function tcjrowpt [l Ins iBelong^strings x^curaor P y_curaor P x_pDB p 
where:Integer? retu rn_on_»atch me_chBBt ? 
n o_che r_bac k: boo 1 ear. ? t re u k_tha r ; c ha r ] ; ch e r ; 
function Hc_check_chBriver hufsac^wlndow; var buf_1ndex t bytesL_l6rt: Integer] 
sboolean? 

function epecB_wa 11[f LufthtI nnL e i n 3;Imnlear ; 
procedure niMnlt; 


upas f*U ficresnops,cede] ecraanops, 


79 2 

BO 2 
B1 2 
62 2 
03 2 

B4 2 
05 2 

08 £ 
B7 2 
BS 2 
03 2 

90 2 

01 2 
92 2 

03 2 

94 2 

05 2 

96 2 

B7 2 
90 2 

90 2 

100 2 
101 2 
102 2 
106 2 
104 2 

1D5 2 

106 2 


tiling VtUCEDIC 

1m 1 

1m 1 [ 

1m 1 I 

1 tu 1 [ 

1m 1 E 

1m 1 { 

1m II 

1m 1 [ 

1m 1 { 

1m 1 f 

1m 1 

1m 1 type d1ct_resuLt= [auctessful p huf_of Low* not_found P 

Isu 1 diot_rull P dup_entry p 1ndex_ofLaw]? 

1m 1 

1m 1 function f1nd_wordl name:String; vor fdx; Integer ]: boo Lean? 

im 1 

im 1 function thdex_word[ tdx: Integer; var nsmemtrlng? 

1m var Lr.: integer ] : boo Leon; 

1m 1 

1m 1 funct for 1n&ert_iiorde[ oittrlnc, 1 : dict_reiultf 

till 1 

1;u 1 function epperid_word[ name:String ] ; dlct^re&ult; 

1m 1 

1m 1 function i er ove_wor(i[ name :&tM rig ] : tUct_re&u1t? 

1m 1 

1 :u 1 procedure c L ea r_d let Ions i y ? 

liu 1 

ltd 1 [NJ Voice,diet.coda] voice_d1 ctlonet 'j, 


] 

VDICELAB VOCABULARY DICTIONARY ] 

KANAGEHENT UNIT ] 

} 

|C]opyMght John E, Hoot 1983. All rights ] 

reserved ] 

] 

...-.3 


Using V0ICD1CE 

107 2 1m 1 

103 2 1m 1 1 - — -- 

IDS 2 1m If 


] 
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Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
sraphics and color matrix printers, to 
models that print variable size charac¬ 
ters and bar codes, to "daisy wheels" 
and a multimode near letter-quality 
printer. Industry standard parallel and 
RS232C serial interfaces are available 
in all printers. 


environments. We achieve that kind 
of reliability by incorporates modern, 
trouble-free LSI circuitry, and fewer 
movins mechanical parts along with 
a high level of quality control. 

Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 


printer dealer or Facit/Dataroyal, 

235 Main Dunstable Road, P.O. Box 828, 
Nashua, NH 03061, (603) 883-4157. 



QATAR OVAL. 


Circle 503 on inquiry card. 



If you want a trouble-free printer, 
contact your local computer 


Our products are built to perform 
day after day in the most rugged 


printers 


Printers, printers, and ^ 


































Listing 

1 continued: 

no 

2 

Im 

1 

m 

2 

Im 

1 

112 

2 

13U 

1 

113 

2 

Im 

1 

11A 

2 

Im 

1 

110 

2 

liu 

1 

11B 

2 

1|U 

1 

117 

2 

1 3 U 

1 

11B 

2 

1 IU 

1 

IIS 

2 

1:u 

1 

12G 

2 

1 1U 

1 

121 

2 

lid 

1 


122 

2 

1m 

1 

123 

2 

liu 

1 

124 

2 

Itu 

1 

12B 

2 

im 

1 

128 

2 

1m 

i 

1E7 

2 

1 1 u 

1 

128 

2 

In 

1 

129 

2 

1 IU 

i 

131] 

2 

1 IU 

1 

131 

2 

1m 

1 

132 

2 

1 SU 

1 

133 

2 

1m 

1 

134 

2 

111 

1 

13B 

2 

lid 

i 


136 

2 

liu 

1 

137 

2 

im 

i 

138 

E 

Hu 

1 

133 

2 

1m 

t 

140 

2 

liu 

1 

141 

2 

liu 

1 

142 

E 

liu 

1 

143 

2 

1 in 

1 

144 

2 

im 

1 

14S 

2 

Im 

1 

146 

2 

Im 

1 

147 

2 

liu 

1 

143 

2 

Im 

1 

140 

S 

lid 

1 


160 

2 

liu 

1 

161 

E 

liu 

1 

182 

2 

Im 

1 

163 

2 

liu 

1 

184 

2 

liu 

1 

165 

2 

liu 

1 

158 

2 

1 |U 

1 

157 

2 

liu 

1 

168 

2 

1 EU 

1 

169 

2 

1 III 

1 

130 

2 

11U 

1 

151 

2 

1 IU 

1 


VOICELAB 1 EXT^TD-EiPE ECU OUTPUT 
SERVICE UNIT 

(Clupyrlght John E* Hoot 1083, ALL rights 
reserved 


function spaskwordf s: fit, ring 1i boolean; 
procedure spoekLinot In:At.ring ]; 

rHJ Voice,meg.code] voicBjnsg, 

Using VDICEDSP 


VDICEUB POl SPEECH ANALYSIS UNIT 

(C)apyrlght John E„ Hoot 1083, ALL rights 
reserved 


procedure dlup Ifty ; 


(<U Vo1CB.dfip.code] volcB_dap i 
Using VDICEFIL 


VDICELAS PCH SPEECH RECURS!Vf DIGITAL 

filtering UNIT 

[C]opyright John E. Hoot 1BB3. Ail rights 
roenrvod 


procedure flltn ; 

(IU Votes.ftr.code] vo1ca_fUter, 
Using ANALOGS 

l 

{ VOICE LAB ANALOG INPUT/OUTRfT 

( SERVICE UNIT 

( [C]opyHght John E. Hoot 1983. ALL rights 
{ reserved 


con&t vDx_bufien - 16383; 


162 

2 

Im 

1 


163 

2 

tru 

1 

type vox_buffsnge - 0..vox_bufLent 

164 

2 

Im 

1 

byto = 0,.256; 

166 

2 

Im 

1 

vox^bufferepacked errey[vo?t_bufrange] of byte; 

166 

£ 

liu 

1 

voxjptr - *yox_buff*ri 

167 

2 

liu 

1 


166 

S 

liu 

1 

vsr tespo, b tsrt,st op zvox_bufrange; 

168 

2 

Im 

4 

BtrHo»cvox_ptr; 

170 

E 

1 (U 

5 


171 

2 

11 u 

6 

procedure ADC[ var ptrivtm_bufferj 

172 

E 

1 m 

E 

offset, Lsn: Yox^bufrangtr; rate:Integer 

173 

E 

liu 

1 


174 

2 

Im 

1 

procedure DAC[ var ptr ivoxjmffsf; 

175 

E 

Im 


offseti len:voxJitifringe; rate:Integer | 

176 

2 

liu 

1 


177 

2 

lid 

1 

{IU AnaLog.1o.aode] «neLog_1o; 

17B 

2 

lid 

1 


178 

2 

lid 

1 

vsr c:chsr; 

ISC 

2 

1<d 

2 


161 

2 

lid 

Z 

procedure miiteoge; 

182 

2 

lid 

1 


103 

2 

Etd 

1 

var rasuItiduany:Integer; 

184 

2 

Eid 

t 

omtrlfigi 

185 

2 

2;d 

44 

etcher; 

136 

2 

2:d 

45 

fitsxt; 

187 

2 

Eld 

345 


IBB 

£ 

2iD 

Q 

begin 

186 

2 

Ell 

10 

sc_cLr_Rcrean; 

ISO 

2 

Ell 

IE 

repeat 

101 

2 

2:2 

IS 

ci-BC_pro»pt[ 'HasBeget: LMtersli FfUa ( Qlult 1 

162 

2 

BlS 

13 

iO* D f 0 r 

183 

2 

2:2 

23 

f'FS'f, 'LVl VQVq']»fsLH, V)| 

164 

E 

2:2 

38 

case c of 

165 

2 

2:2 

43 

’ * ific^Lr^screEn; 

188 

2 

2i 2 

43 

r L’i*1 1 : begin 

167 

E 

2:4 

48 

wrl lain; 

166 

2 

2:4 

56 

rupee l 

169 

2 

El5 

56 

so_o L r_cu r_lIns; 

200 

E 

2l6 

58 

url tip Enter Texti 


2 

2:5 

72 

medLn(e) | 

262 

2 

2:5 

01 

speskUne[e]f 

263 

2 

2:4 

65 

until b= m ; 

204 

2 

2:3 

104 

and; 

205 

2 

2:2 

107 

"F't'f’ibogtn 

206 

2 

2:2 

1U7 

1*1-) 

207 

2 

2:4 

107 

write Ln; 

208 

2 

2|4 

113 

fiC_cLf _cur_L1ne; 

208 

2 

2:4 

115 

■riteI 1 Enter ftLaneno: ']; 

21 a 

2 

El 4 

127 

reedLn(s); 

211 

2 

2t4 

142 

roectlf,*]; 

212 

2 

2)4 

161 

reBulliMoreauLt) 

213 

2 

2:4 

156 

If rueuLtOD than 

214 

2 

2tb 

180 

rufiat ( f fL'nriCh t [ ft t 1 . text 1 ] ]; 

215 

2 

2:4 

197 

riisiil ti* loraeult; 

216 

2 

2:4 

2L1 

i f rsiuttOO than 

217 

2 

2:6 

£05 

erlteLnl'FUe not found 1 ] 

218 

2 

2:4 

E23 

e Las 

218 

2 

2:5 

£25 

begin 

220 

2 

Si5 

S25 

■hi Lb not[eof[f]] 

221 

2 

2:0 

231 

do begin 
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Listing 

1 continued: 


222 

£ 

£t8 

033 

readLn(f t B J; 

222 

2 

EiS 

046 

EpsaVLIne [wj; 

224 

2 

£j7 

050 

and; 

225 

2 

£:S 

060 

ClDHH[f]; 

MB 

2 

£:S 

050 

end; 

22? 

2 

£:3 

050 

end; 

222 

2 

£k£ 

060 

and; 

223 

£ 

£:1 

063 

until Ics’Q'J or Ec^ T q*}f 

£30 

2 

£ fl 1 

077 

ec_c l r_ecreen f 

£81 

£ 

1:0 

0 

end; 

232 

2 

liO 

0 


233 

s 

1:0 

D 


£34 

£ 

lid 

1 

procedure dictionary; 

£35 

£ 

3:d 

1 

vsr re6uLtsd1ct_resuU; 

£33 

2 

3:d 

2 

i f In , dunmy : integer; 

£37 

2 

Otd 

5 

c,ch:clior; 

£30 

2 

3:d 

7 

dona(booteen; 

£33 

2 

3:d 

0 

H r nn:£tr1ng; 

£40 

2 

3sd 

50 


£41 

2 

3:0 

0 

begin 

£4£ 

2 

3:1 

D 

bc_cI r_BO«en ; 

£43 

£ 

3:1 

2 

repeat 

£44 

£ 

3*E 

2 

c:=ecjroiipt[cDncet['Dictionary: BHractory, FIJebovo, AJppand 

£45 

£ 

3:0 

00 

1 I]neert, C)Leer Qjult 1 ],”1,0,0,0, 

£46 

£ 

3t£ 

36 

t'dVrV«%M VeVqVDVRVAVIVCVflV 

£47 

£ 

3:£ 

46 

false, V); 

£45 

£ 

3:0 

50 

caee c of 

£49 

0 

3:0 

66 

r D' r 1 d t :beg1n 

£50 

£ 

3:4 

56 

\ i=1; 

£51 

£ 

3k4 

56 

write La; 

£fi£ 

£ 

3:4 

64 

done:=faLee; 

£53 

2 

3:4 

66 

while (not dofie) and index_iordt 1,e, Ln ] 

£54 

2 

3:4 

73 

do begin 

£55 

2 

3:6 

76 

wHtaln(1:3 l e;£0 f ln;1Q] \ 

£56 

2 

3:6 

110 

11=1+1; 

£57 

2 

3:6 

113 

If (1 nod £3)^03 then 

£58 

2 

3:7 

103 

bag In 

£53 

2 

3:8 

103 

If not epaca_weit[falsa] then 

£60 

2 

3:9 

106 

done:=true 

£61 

2 

3:8 

108 

alee Bc_clr_screenj 

£6£ 

£ 

3:8 

138 

■rl tain; 

£63 

£ 

3:7 

141 

end; 

£64 

£ 

3:5 

141 

end; 

£65 

2 

3:4 

143 

If not done then 

£66 

2 

3:5 

148 

write! 'Dictionary coriEteins r *1-1,* antrlet,*]) 

£67 

2 

3:3 

179 

end; 

£68 

2 

3:0 

160 

■H 1 , 1 r , :baglii 

£69 

2 

3:4 

100 

ec_clr_j3creen ; 

£70 

2 

3:4 

164 

write! ’0aaove what word? 1 )| 

£71 

2 

3:4 

196 

reedLn|a]; 

£70 

2 

3:4 

010 

If ■<>*■ then 

£73 

2 

3:5 

000 

bBB* n 

074 

2 

3:6 

£££ 

reeu L t : =rtmmajto rd [ s ]; 

£76 

2 

3:6 

£06 

ceee result of 

076 

2 

3:5 

E3£ 

sutceesful: wrltelnla,* removed* 1 ]| 

077 

2 

3:6 

092 

not_found: writable,' not In diet 1 onery*']; 

078 

£ 

3:6 

060 

end; 

£79 

£ 

3:5 

066 

end; 


000 

£ 

3:3 

£95 

end; 

£01 

£ 

3:8 

£90 

■I VV (begin 

£80 

2 

8:4 

£98 

fin_Dtr_BcrBen; 

£83 

2 

3:4 

000 

write['Word or phrese nsnei 1 1| 

284 

2 

3:4 

31£ 

e . ^ r i. 

£35 

2 

8s4 

820 

repeat 

£88 

2 

0:5 

3£D 

raedlnlnn] ; 

£07 

2 

3:5 

335 

If n™<>‘ 1 than 

000 

2 

8:6 

344 

begin 

£09 

2 

3:7 

044 

BJ^concst[s,nn P ■]p 

£90 

2 

3i7 

065 

write!'Enter Homonyi s')f 

£91 

£ 

3:6 

397 

end; 

090 

£ 

3:4 

307 

untl l rtw=' 1 ; 

£93 

£ 

8:4 

4QB 

if bO m then 

£64 

£ 

3:5 

416 

case 1neert_words[ e ) of 

£95 

2 

8:5 

424 

auccesEsfuL ini teln{E* ' added to dictionary■ 1 ]; 

068 

2 

3:5 

454 

dup_antry:wM tain l ’Wards [e] alraedy defined* 1 ); 

£97 

0 

8:5 

474 

dlct_fuLL :wH teLn[’Dictionary file 1e full- ']; 

£98 

0 

0:5 

434 

1nde*_ofLow:wr1telnl 'Dictionary teble overview* 1 ); 

£69 

2 

3:5 

614 

and; 

300 

0 

3:3 

617 

end; 

301 

0 

0:0 

520 

■C. 'o T jbegin 

300 

0 

0:4 

600 

ec_clr_6creenj 

003 

2 

3:4 

522 

wrltEpDo really wish to erese the dictionary? 1 J; 

304 

2 

0:4 

534 

reed [eh ]; 

005 

2 

3:4 

541 

If [eh=’y r ] or tch^ r Y r ] then 

308 

0 

3i5 

650 

begin 

307 

0 

3:6 

550 

cleer_d1ctitinE'iy; 

309 

0 

3:6 

564 

write In; 

309 

0 

3:6 

560 

write!'Dictionary Ernttd« T ]j 

31D 

0 

3:5 

670 

and; 

311 

0 

3:3 

570 

and; 

310 

£ 

3;£ 

575 

’A 1 , <e ' :begin 

313 

0 

3:4 

575 

Sc_Clr_ficreen ; 

314 

£ 

3:4 

577 

write!'Append what ward to buffer: 1 ); 

316 

0 

3:4 

589 

read Lni e); 

316 

0 

3:4 

605 

case append_werd[ e ) of 

317 

£ 

3:4 

613 

successful ;writE Inis, 'dried to buffEr. 1 ]; 

316 

£ 

3:4 

643 

npt_found:wr1teLn['Could not find 're 

316 

0 

3:4 

690 

bu^efLowjwritelnt’Not enough room In buffer* ’, 

30D 

£ 

3:5 

894 

Vox__huf Ian— e? top, ' by tee remain.']; 

3£1 

0 

3:4 

709 

end; 

300 

£ 

3:3 

781 

end; 

303 

0 

3:0 

733 

1 *: ac_clr_screan; 

304 

£ 

8:2 

787 

end; 

308 

2 

3:1 

740 

until tc=+q,'] or tc— 1 &' ]; 

309 

£ 

1: 0 

0 

and; 

307 

£ 

1:0 

0 


309 

£ 

1:0 

0 


909 

0 

lid 

1 

p roc adu re r ncc rd_l i b t an ; 

330 

£ 

4:d 

1 

ver cicharj 

331 

£ 

4:0 

0 

begin 

330 

2 

4:1 

0 

Bc_clr_eorean; 

836 

2 

4:1 

£ 

getoxy[£5#5I ; write!’S[et taupe tempo]; 

334 

£ 

4:1 

£9 

gotoxy [05,E]; write!'Beginning ',Et9rt]; 

835 

2 

4:1 

56 

gotoxy[25,71f write! T E[nd ' ,etcp]; 

386 

2 

4:1 

63 

getoxy [£5,B]; write! 'R[ecerd 1 ]; 

337 

2 

4:1 

IDO 

gatoxy[06,9) ; write! T P[ley 1 ); 

888 

2 

4:1 

117 

gotoxy[05,10) ; write [ 'Q[uit '); 

339 

2 

4:1 

134 

repeat 
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Listing 1 continued: 


340 

2 

4|2 

134 

gotoxy[0,0]; 

341 

2 

lie 

139 

read(keyboard|G]j 

342 

2 

4:2 

146 

case c of 

343 

2 

4:2 

160 

■R 1 ,*r f :bag1n 

344 

2 

4:4 

150 

gotoxy[D,Q ]t 

346 

2 

4:4 

165 

cnee Lock [ ’ANALOGIC)' ] ; 

346 

2 

4:4 

163 

■rite['Hit <ret> then speak 1 ].; 

347 

2 

4:4 

176 

resdln; 

346 

2 

4|4 

161 

ado[STREAM",start,stop-start,tempo J; 

349 

2 

4:4 

239 

Britain! 'Donal 1 ] j 

350 

2 

4i4 

227 

*»eiiep('AHALn£lO’J| 

331 

2 

4:4 

235 

gotoxy[0,0]j 

362 

2 

4 f 4 

240 

write ( f ■]; 

363 

2 

4t3 

252 

andp 

364 

2 

4:2 

255 

‘P 1 , r p' idBc(atrean',Btart t itop“etert,tBiipD] \ 

356 

2 

4:2 

295 

■5V*':beilin 

366 

2 

4:4 

295 

gotoxy [37,6]; 

367 

2 

4*4 

281 

aritt[> »]| 

366 

2 

4i4 

303 

gotoxy[37,6]; 

369 

2 

4:4 

306 

readLn[tempo]; 

360 

2 

4:3 

324 

end; 

361 

2 

4i2 

326 

4 8» f 1 b 1 ibegln 

362 

2 

4:4 

326 

gotoxy(37,6]| 

363 

2 

4:4 

332 

mrltaf f ]j 

364 

£ 

4s 4 

344 

gotoxy(37,6]] 

365 

2 

4:4 

360 

read in I Etart ); 

366 

2 

4i3 

335 

and; 

367 

2 

4:2 

307 

1 E 1 i r e‘:begin 

366 

2 

4l4 

367 

gotoxy(27,7]; 

369 

2 

4i4 

373 

■Hta(* <}, 

370 

2 

4:4 

395 

gotoxy [37,7]; 

371 

£ 

4:4 

391 

readLn[atop]; 

372 

2 

4:3 

406 

end; 

373 

2 

4:2 

409 

and; 

374 

2 

4:2 

411 

if nnt[ c In [ J R l , t p , 1 ■S', l » l P *B'> 1 b 1 , , E , ( , e l , 

376 

E 

4:2 

410 

then nrf te[chr[7]]j 

376 

2 

4:1 

429 

untlL [ 1 C 1 =c J or ['q'ac); 

377 

2 

4:1 

441 

ftc_ctr_scrBBn; 

37B 

2 

1:0 

0 

end; 

370 

2 

1:0 

Q 


390 

2 

IrD 

0 

begin [voicsL&M 

3B1 

2 

1:1 

D 

repoet 

363 

2 

1|2 

0 

c:=oo_prDBpt[ concat['Voice Lab: D(ittlobary, lifecord 

383 

2 

1i2 

17 

* 9 Listen, 5 [iotleitloa, Message, Flitter, Q[u1t 1 

364 

2 

1:2 

30 

—1,0,0,0, 

366 

2 

112 

35 

['I 1 , 'dVrVL 1 , 'a', *f 1 , 'q*, 'H', *0*, *H T , 'L', t S 1 , 1 F 1 , *Q T , 

366 

2 

1:2 

43 

falsa, % f ]| 

367 

2 

1i2 

50 

cbeb c of 

366 

2 

1(2 

53 

* ■mc^clrjsereanj 

369 

2 

1:2 

57 

'OVd'i dfetipinery; 

39 D 

2 

1:2 

61 

'H'/r’i reonrt!_lletibj 

391 

2 

1:2 

65 

'B'p's'l display; 

392 

2 

1:2 

06 

•F'/f'l flltmrj 

363 

2 

1:2 

73 

*H T ,'■': message; 

394 

2 

1:2 

77 

end; 

39b 

2 

1<1 

90 

until [C=V) or [C*'Q']| 

396 

2 

s0 

0 

and [voice lab)* 


End of Cnmpl Lotion 


Listing 2: The Voice Dictionary unit (Voice^dictionary), which provides all speech-storage 
and speech-retrieval functions for Voice Lah 

Pascal CucpUsr 1V.1 c5s-4 3/27/63 


1 

2 

lid 

2 

2 

lid 

3 

2 

1 ( d 

4 

2 

1 :d 

5 

2 

lid 

6 

2 

lid 

7 

2 

ltd 

a 

2 

lid 

9 

2 

lid 

ID 

2 

lid 

11 

2 

lid 

12 

2 

lid 

13 

2 

1:d 

14 

2 

i id 

15 

2 

lid 

16 

2 

lid 

17 

2 

Hd 

13 

2 

lid 

19 

2 

lid 

20 

2 

lid 

21 

2 

i id 

22 

2 

lid 

23 

2 

lid 

24 

2 

lid 

25 

2 

lid 

26 

2 

lid 

27 

2 

lid 

26 

2 

1 id 

29 

2 

1 td 

30 

2 

lid 

31 

2 

lid 


32 

2 

11U 

33 

2 

1|U 

34 

2 

1m 

35 

2 

1 m 

39 

2 

i:u 

37 

2 

lib 

38 

2 

i<u 

39 

2 

1m 

40 

2 

1m 

41 

2 

1m 

42 

£ 

1m 

43 

2 

1 tu 

44 

2 

1m 

45 

2 

lab 

46 

2 

1m 

47 

2 

1m 

49 

a 

Hu 

49 

2 

1m 

50 

£ 

1m 

51 

2 

1 1 u 

52 

2 

tin 


Unit Vo1ce_dictianary; 


ittirfaoa 

--_---— 1 

] 

VOICELAB VOCABULARY DICTIONARY ] 

MANAGEMENT UNIT ] 

3 

(CJopyright John E. Hoot 1933* ALL rights ) 

reserved ] 

3 


{ -3 

type dfct u reeuLt=[euccessfut t bufLjifLatr, mrtjfoundt 
dict_futl,dup_sntry, fndBx_ofLeal 1 

function nnd_nopd[ nameietrlng; vsr Idxs Integer J: boolean| 

function indexjiordl tdxi Integer; ver none rat ring; 

vor Lntintagar J i booleanj 

function 1nsart_eordfll 6;at ring J j dlct^resuLt; 

function Bppentt_aerd[ name:string 1 i dict_faBuLtf 

function rwiove_*ord[ namemtrlng ] i d1ct_rasuLtj 

procedure cLear_d1ctlQnary; 

Implementation 


Using ANALOGIQ 


VOICELAB ANALOG INfWOUTPUT 
SERVICE UNIT 

[Oopy right John E, Hoot 1963* ALL rights 
reserved 


1 const vox_bufLen - 16393; 

1 type vox_bufrange = a..voxJ>urLmnj 

1 byte = Q.,255; 

1 vox_buffer^pBCkad array[vox_bufrange] of byte; 

1 vox_ptr “ ‘mxJioffBr; 

1 var tempo,start ,etGpjvox_bufrange; 

4 stream :vox:_ptrj 

5 


Listing 2 continued on page 463 
















Listing 2 continued; 


53 

2 

Itu 

0 

procedure AOG( var ptMVDX_liiiffer| 

54 

2 

1 su 

2 

offset* tan: voOuf range; reteslnteger )| 

55 

2 

Itu 

1 


56 

2 

1|U 

1 

procedure DAC[ var ptrsvcxjsufTar; 

57 

2 

1 III 


□ffset, L Bn :vox_Jbuf range; rate:Integer ]; 

66 

2 

1 m 

1 


55 

2 

lid 

1 

Usee [OJ aneLog.to.code] snaloa 1o; 

80 

2 

1 id 

1 


61 

2 

lid 

1 

const dlct_a1ze = 166; 

62 

2 

1 id 

1 

type *crd_dict=: 

63 

2 

lid 

1 

array[0..d1ct u efza] of 

64 

2 

1 id 

1 

record 

66 

2 

lid 

1 

imrdiatrf ng[7] | 

66 

2 

lid 

1 

l an rto Lie: integer; 

67 

2 

Isd 

1 

and; 

66 

2 

ltd 

1 


69 

2 

lid 

1 

Var dummycInteger; 

70 

2 

Isd 

£ 

LibiflLa; 

71 

2 

lid 

42 

dtoti**ord_dict; 

72 

2 

lid 

43 


73 

2 

lid 

43 

procedure upc&saf yar aretrlmg 1; 

74 

2 

B:d 

1 

var 1 (Integer; 

75 

2 

9:0 

0 

begin 

76 

2 

Bil 

0 

for 1:~1 to Length(a] 

77 

2 

S;1 

4 

do If e[1] In [ , a , „ , z'] then 

76 

2 

6:3 

24 

s[1 ]:=ohr [erdfafi]J-32]; 

79 

2 

liD 

0 

end; 

BO 

2 

liO 

0 


61 

2 

lid 

1 

function !Find_irord{name:etring ; vsr Id*;integer ]:boo Lean ] 

B£ 

2 

2id 

1 

var f: Integer; 

93 

2 

2:0 

D 

begin 

64 

2 

2:1 

6 

Upease[name 1; 

65 

2 

2il 

IQ 

if Length[name]>7 than 

66 

2 

2:2 

IB 

nsme:=cepy[name * 1,7 J j 

67 

2 

2i1 

32 

fi nd_wordi-faLee; 

68 

2 

2:1 

35 

I f d1ct*[Q] .bLkOl then 

89 

2 

EtE 

46 

begin 

SO 

2 

2;3 

49 

for 1i=1 to dict~[0].bLk^T 

91 

2 

E:3 

59 

da if name=dict~[l]*irord then 

92 

2 

2:5 

83 

begin - 

S3 

2 

2;B 

63 

1dxi=11 

94 

2 

2:5 

B7 

fi nd_wQrd:=true; 

S5 

2 

2:6 

90 

aiit[f1nd_eord] i 

96 

2 

El 5 

05 

end; 

97 

2 

2:2 

100 

and; 

98 

2 

liD 

0 

end; 

99 

2 

1:0 

0 


10D 

(common to cf 

VI 

function 1ndBX_ward( IdxiInteger; var nemo :string; 

101 

2 

lid 

i 

var Lan:1nteger Jiboo Lean}; 

102 

2 

3:0 

0 

begin 

103 

2 

311 

0 

1 ndox_iiord :~f a Lee; 

104 

2 

3:1 

2 

If idx<d1ct*[0] 4 bLk than 

105 

2 

3i2 

IB 

with diet"[id*] do 

109 

2 

3:3 

26 

begin 

107 

2 

3t4 

26 

nnmni^nrd; 

109 

2 

3t4 

31 

Lm-len; 

109 

2 

3:4 

36 

1 nd e x_wc r d : =t me ; 

110 

2 

3t3 

37 

and; 

111 

2 

1:0 

0 

■nd| 

112 

2 

no 

0 



113 

2 

liO 

0 


114 

2 

liD 

0 


116 

2 

lid 

1 

function rsmove_word{ name : string J i d1ct_raeul 

118 

2 

lid 

1 

var 1 V J*k t Liirc*Ln:Integer; 

117 

2 

810 

0 

begin 

11B 

2 

ill 

5 

rem ovfl_ao rd | =*io t_f oun d \ 

119 

2 

Bit 

8 

If find_aord[ name* I] than 

1£D 

2 

Bi2 

17 

begin 

121 

2 

6:3 

17 

■hUe [1>1] and 

1££ 

2 

6)3 

21 

[diet-[1-1].bLk=d1et*[i].bLk] 

123 

2 

6:3 

43 

do 1i=1-1| 

124 

2 

6]3 

51 

Ji-i| 

125 

2 

6:3 

53 

■hUe d1ct*[1 J.blk=d1ct"[JI.bLk 

126 

2 

6l3 

72 

do Ji=J+1j 

1£7 

2 

Bi3 

80 

arc;==d1ct*[J! .blk; 

129 

2 

6:3 

81 

L:=erc™d1ct*[fJ,bLk; 

126 

2 

Bi3 

104 

d1ot m {d1ct*[0].btk]iWordi= ( *; 

130 

2 

6|3 

129 

white J<=d!ct*[o],bLk 

131 

2 

6:3 

138 

do begin 

132 

2 

6:5 

142 

d1ct*[1].wordi^dtct*[J].word; 

133 

2 

6:5 

163 

dl ct“[13. lam =41ct‘ [J ] * Len; 

134 

2 

6i5 

185 

dict*[1]■bLkj=dict*[j]»bLk^L; 

135 

2 

6:5 

208 

11=1+1; 

106 

2 

6:5 

21 2 

J 1*1+11 

137 

2 

6:4 

215 

end; 

138 

2 

6|3 

217 

d1ct*[0l-bLk:=dfcf[D] ,bLk+i”J; 

139 

2 

6:3 

243 

k:=d1ct‘[dict‘[D]*faLk].bLk; 

140 

2 

6:3 

263 

dummy:=blsckwrftat Lib»d1ct*i4t0]; 

141 

2 

6:3 

278 

Lm=4; 

142 

2 

6:3 

280 

while [erc-l J<k 

143 

2 

6:3 

293 

do begin 

144 

2 

6i6 

237 

If k-erc+L<4 then Lni=fc“src-H; 

145 

2 

6:5 

302 

dummy; -b Lock read [ L1 b *d1 ct *, In * ere ] j 

146 

2 

6i5 

317 

dummy :=b Locker Its { Mb, diet', Ln,src—L J; 

147 

2 

6:5 

334 

srct=ere+4; 

148 

2 

6»4 

338 

end; 

148 

2 

6:3 

340 

dummy :-bleckfBS(J [ Hbpdlct" F 4 f 0 J; 

150 

2 

6t3 

355 

reacve__word;~EHicc£BEf uL; 

151 

2 

6:3 

356 

BxU[rfiWDVe_word]; 

152 

£ 

6:2 

363 

end; 

153 

2 

liD 

0 

end; 

154 

£ 

1:0 

0 


155 

2 

lid 

1 

procedure cLear_d1ctionery; 

15G 

2 

7:0 

0 

begin 

157 

2 

7|1 

§ 

with d1ct“[0] 

156 

2 

7i1 

0 

do begin 

159 

2 

7i3 

10 

bLki=i; 

160 

2 

7i3 

15 

dtct*[1 ]*b Lk:s4; 

161 

2 

7:3 

26 

dummy:=bLocker!teiLib,d1ct",4,0j j 

162 

2 

7:2 

43 

end; 

163 

2 

liO 

0 

end; 

1S4 

2 

1:0 

0 


165 

2 

liO 

0 


1 EE 

2 

1 id 

1 

function 1nesrt_wardB [ e: string J t dlct^reeuLt); 

167 

2 

4:d 

1 

var 1 r J*k ,next:integer; 

16B 

2 

4:d 

6 

dup ■ f 1 rat line: boo Lean; 

169 

2 

4:d 

7 

name:string j 

170 

£ 

4:0 

0 

begin 

171 

2 

4:1 

7 

dup:=ralee; 

172 

2 

4:1 

S 

first in s=t rue; 
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Listing 

2 continued: 


173 

2 

4:1 

11 

repeat 

174 

2 

4:2 

11 


175 

2 

4:2 

13 

[«H 

170 

2 

4:2 

13 

while [1 <=length[fi] ] and J 

177 

2 

4:2 

£0 

do 1 1 - 1 + 1 f 

17B 

2 

4:2 

34 

nane:=copy (a r 1 t 1-1 ] j 

170 

2 

4j2 

SO 

If a<>" than daLetn[Mi1h 

150 

2 

4:2 

90 

upcaae[nene]; 

1ST 

£ 

4:2 

69 

w+) 

102 

£ 

4fi2 

69 

if Length[noiseJ>7 than 

183 

2 

4:3 

79 

nans:=ccpy[nawe r 1,71| 

104 

2 

4i2 

90 

If d1cf[D] .blkOI than 

195 

2 

4:3 

103 

begin 

186 

2 

4:4 

103 

for i:=1 to d1ct‘[0],blk-t 

107 

2 

4*4 

114 

do If naae=d1ct~[ t ].word then 

IBS 

2 

4|8 

130 

bag In 

109 

2 

4:7 

130 

1nso rt_wo rde:=tf up_entry; 

190 

2 

4*7 

143 

tf flretina then exltllnaart^worda) 

191 

2 

4:7 

1 El 

a Lee dupi-true; 

192 

2 

4iS 

155 

and; 

193 

2 

4s 3 

160 

end; 

194 

2 

4:2 

ISO 

If d1cf*[0l.bU(>dict_eija then 

195 

2 

4:3 

175 

begin 

193 

2 

4:4 

175 

ineartjrn rda :=1 ndix_ariow| 

197 

2 

4:4 

179 

a k 1 1 [ 1 n ea r t_ao rde ] j 

190 

2 

4l3 

104 

end; 

199 

2 

4*2 

104 

naxt:=d1ct*ED)*bLk; 

200 

£ 

4:2 

195 

if not dup then 

201 

2 

4*3 

200 

begin 

202 

£ 

4:4 

200 

Hi th diet"[next] 

203 

2 

4:4 

200 

do begin 

204 

2 

4:0 

Sit 

Ian:*«tqp-Htart| 

205 

2 

4:6 

223 

ward:=r>ane; 

208 

2 

4i8 

220 

1*=(Lan+511] dlv 512j 

207 

2 

4:0 

241 

If flratine than 

208 

2 

4:7 

244 

begin 

209 

2 

4*0 

244 

duaay;~blockwrl tef Lib ■atreanr (eta rt ], 

210 

2 

4*0 

259 

feblkll 

211 

2 

4:0 

26S 

If dumyOf than 

212 

2 

4*9 

273 

begin 

213 

2 

4*0 

273 

1 na a r t_wo rda: *=d 1 ct_f u 11 % 

214 

2 

4:0 

277 

a*U[ inaart_iiorda J \ 

216 

2 

4:9 

282 

end) 

£10 

2 

4:0 

202 

dlct‘[naxt+1].blki^btk+1j 

217 

2 

4:7 

300 

and 

£10 

2 

4:8 

300 

alee 

219 

2 

4:7 

302 

begin 

22 D 

2 

410 

302 

diet"[naxt+1J.blki-blk) 

221 

2 

4|B 

310 

blkt-fallt-1) 

222 

2 

4i7 

326 

end) 

223 

2 

4(8 

326 

diet"[0] mb Lki^next+I| 

224 

2 

4*6 

342 

dui»y;=blcckar1t»( Lib,diet”,4,0If 

225 

2 

4:5 

367 

and) 

£20 

2 

4*3 

357 

and) 

227 

2 

4*2 

357 

dap*=f*Leaf 

229 

2 

4:2 

356 

flretina:=feLee; 

220 

2 

4:1 

301 

until a- 1 r | 

23D 

2 

4:1 

372 

1n a e rt_wo rd e:^euccees fuL; 

231 

2 

1:0 

0 

and; 


232 

2 

HO 

0 


233 

2 

1 id 

1 

function Bppend_BDrrf[ heaeiltrlng} : d1ct_reeult)* 

234 

2 

5|d 

1 

ear 1 f i f kvnext;1ntegflr| 

236 

2 

5iQ 

0 

begin 

236 

2 

fill 

8 

upcaae[neat]) 

237 

2 

6:1 

10 

If Length [nene] >7 then 

236 

2 

5(2 

10 

neam^epy (neae,1 1 7]; 

230 

2 

5:1 

32 

If dlct'EO],blk<>1 then 

240 

2 

5i£ 

47 

begin 

241 

2 

5*3 

47 

far 1i=1 to d1ct*[G),bLk-1 

242 

2 

6:3 

59 

do If naBB°d1ct*[1].word then 

243 

2 

6*5 

02 

with d1ct‘[i] 

244 

2 

6:5 

01 

dp begin 

245 

2 

S|7 

92 

If Len+a top} [16363-5111 then 

246 

2 

6:0 

109 

bag In 

247 

2 

5t9 

109 

appandjwnrdi=bur_ofLaw; 

248 

2 

5.0 

111 

ax 11 [eppend_Hb rd]; 

249 

2 

5(9 

115 

and; 

250 

2 

G(7 

116 

(funnyi^blockraad[ Itb,atreae"[stop], 

2S1 

2 

8(7 

130 

tlan+511] dlv 512,bIk]f 

252 

2 

6r7 

140 

etopi^atap+Lani 

253 

2 

8:7 

183 

eppendjaordi=a license ruL; 

254 

2 

Si7 

168 

ex1tEeppand_word]| 

255 

P 

5:6 

171 

and; 

£56 

2 

5*2 

178 

end; 

2S7 

£ 

fijl 

178 

appen d_e □rd * =not_faund| 

258 

2 

1*0 

0 

end; 

£59 

£ 

1:0 

0 


290 

£ 

1:0 

8 

bagln [voice dictionary] 

261 

2 

1:0 

0 

in-i 

282 

£ 

1:1 

9 

raeet[L1b, *voice.diet'); 

£63 

2 

1:1 

20 

{«+) 

264 

£ 

111 

20 

if 1 oreeuLtOO then 

265 

2 

1:2 

£6 

begin 

£66 

£ 

1:3 

£6 

rawrlte[llb*'Voice.diet*]| 

£67 

2 

1i3 

39 

tfuaey:=varnaw[diet,1024); 

£68 

2 

1*3 

48 

cLeered letIonaryj 

269 

£ 

1:2 

El 

ernl 

£70 

2 

1:1 

51 

eLee dwnroy:-verne™ [diet,1004]; 

£71 

2 

Id 

E3 

dunay ;=blockread [ LI b,d1 ct*, 4,0) ( 

£72 

2 

1:1 

75 

•••* 

r 

£73 

£ 

in 

0Q 

vardlspoee[diet,1024) \ 

274 

2 

1:1 

07 

cLdbbEL ib,lock]; 

275 

2 

:□ 

0 

end. [Voire dictionary] 


End of Cimpi Lation. 

Listing 3: The Vfoice Display (Voice_dsp) unit which displays graphical information 
describing the contents of the speech buffer It contains routines specific to the type of printer 
being used. 

Paeon 1 ConpUar IV.t cfie-4 3/£7/93 


1 2 
P 2 

3 2 

4 2 

s e 

E 2 


Unit Vo1ce_dep; 
Interface 


! 3 

{ VOICELAB PCH SPEECH ANALYSIS UNIT } 


Listing 3 continued on page 465 












August 1903 © BYTE Publications Live 


Listing 3 continued: 


7 

2 

lid 

1 

( 

1 

a 

2 

l!d 

1 

t {Copyright John E. Hoot 1983. AU rlghte 

I 

9 

2 

ltd 

1 

{ reserved 

) 

ID 

2 

ltd 

1 

f 

Y 

11 

2 

lad 

1 

i -------——.——————— 

-} 

IE 

2 

lid 

1 



13 

2 

lid 

1 

procedure display; 


14 

2 

1:d 

1 



15 

2 

lid 

1 



16 

2 

lid 

1 

Tr'[ilementati on 


17 

2 

ltd 

1 







Using ANALOGIC 


18 

2 

tail 

1 



19 

2 

lEU 

1 


} 

ED 

2 

lac 

1 

[ 

1 

El 

2 

till 

1 

{ VOICE LAB ANALOG INHIT/DUTPUT 

} 

EE 

2 

1m 

t 

[ SERVICE UNIT 

J 

23 

2 

lie 

1 

t 

1 

£4 

2 

liu 

1 

[ [Copyright John E. Hoot 1863. ALL rights 

J 

E5 

2 

1 EU 

1 

[ reeerveri 

J 

PE 

2 

lau 

1 

1 

J 












i 

EE 

2 

1 m 

# 



PB 

2 

lau 

t 

const ten - 16383 j 


3D 

2 

1 EU 

1 



31 

2 

lau 

1 

type vox_btifrengfl = C„ vox^biif Lon j 


3P 

2 

lau 

1 

byte = 0,,266j 


33 

2 

lau 

1 

VDX_bufferepacked Brray[vcx_bufrango] of byte; 

34 

2 

lau 

1 

vnx_ptr = ‘yox_buffer; 


35 

2 

lau 

1 



36 

2 

lau 

1 

ve r temp□*ate rt,e top;v□ x _hti f range; 


37 

2 

Isu 

4 

Etreanavox,_ptr; 


33 

2 

lau 

6 



38 

2 

lau 

5 

procedure ADC[ var ptrtvcx_bufforj 


40 

2 

1 ;u 

E 

offset, Lena vox_bufrange; retea Integer ] 

41 

2 

1 au 

1 



42 

2 

lau 

1 

procedure CAC( var ptrivox_buffer| 


43 

2 

lau 


offset, LenavoxJaufrange; rate a Integer I; 

44 

2 

lau 

1 



45 

2 

lad 

1 

usee [IU analog,1 g. code) analog lo. 






Using SCBEENDP 


46 

2 

lau 

1 



47 

2 

11U 

1 

const 


43 

2 

III! 

1 

ac_fi U_tan = 11 f 


43 

2 

Itu 

1 

acjaol = 13; 


50 

2 

liu 

1 



51 

2 

lau 

1 

type 


5E 

2 

1m 

1 

6c_chSet = Bet of char; 


53 

2 

tsu 

1 

ec_Blsc_rBo - packed record 


54 

2 

lau 

1 

height, width a 0,.P55; 


65 

2 

1 au 

1 

con^broak, Blow, xy_Cft 

, Le_crt, 

53 

2 

lau 

1 

can_upacroLL, cen^dcwnecrcH : bcoli 

67 

2 

lau 

1 

and; 


58 

2 

lau 

1 

ac_dot e_ rcc = pecked record 


59 

2 

lau 

1 

month : Q..1P; 


60 

2 

lau 

T 

day a 0.-91) 



S 


61 

2 

Itu 

1 

year a C..99; 

6E 

E 

1 :u 

1 

end ] 

63 

2 

1 au 

1 

sc lnfo type *= pecked record 

64 

2 

1:u 

1 

several on t airing; 

35 

2 

1 au 

1 

sedate : sc_dete_rec; 

86 

2 

liu 

1 

epoc_char a ae_cheel; {Charectore not to echo] 

67 

E 

lau 

1 

»1ae_1nfn i fic_Biac_rac; 

66 

0 

1 IU 

1 

end; 

E9 

P 

1 au 

1 

ec_Long_string - atr1ng[E6B]) 

70 

2 

lau 

1 

#c_acrn_conunand = [ec_whoae, ac_eree_E, ac_sraea eo 1 * ac_cLear_Lna, 

71 

2 

1 au 

1 

ac_ctear_ecn, ec_up_oureDr, ac_doim_DtjrsDr, 

72 

2 

lau 

1 

ec_Laf t_c u ran r, sc_r 1 gb t_c u rao r]; 

73 

2 

lau 

1 

BI *_ k fl¥- 40 *<rt 9 nd ~ [ECjiackepBCeJ^ey , Bc_dc1_key, ac_eof_kay r ec_etx_koy, 

74 

2 

1 au 

1 

Bc_ascape_kay, sc_deL_kay, ec_up_key, ac_doiin_kay. 

75 

2 

lau 

1 

ac_Lert_kay, ac^rlght^key, ac_not_LegaLJ( 

76 

2 

1 au 

1 

sc_dhoico - [ac_get, ec^giva]; 

77 

2 

liu 

1 

ac_ii1ndow = packed array of char) 

7B 

2 

1 au 

1 

ae_tx_port c record 

79 

2 

lau 

1 

row, coL, [ screen relative] 

ED 

E 

1 :u 

1 

height, width, ( size of txport (zero baaed)] 

B1 

E 

1 au 

1 

CUf_X, cur_y i integer; 

BE 

0 

1 au 

1 

[cures r pur.1t lens relative to the txport ' 

83 

S 

1|U 

1 

end; 

B4 

0 

1 au 

1 


85 

E 

1 I u 

1 

procedure sc_uBe_Jnfo[do_jfhat:tc_cho1cu; var t_1 rcf ci ac_1 nf c_typo3 I 

86 

E 

1 :u 

1 

procedure sc_uee_port[do_whetiac_nha1cB; vir t_port:eo_tx_pnrt]; 

87 

0 

lau 

1 

procedure ac_ern6B_to_eDl[x, line: integer] \ 

88 

E 

1 JU 

1 

procedure ec_left| 

88 

0 

1 au 

1 

procedure 8c_right| 

3D 

0 

1 au 

1 

procedure se_upj 

91 

a 

1m 

1 

procedure ecjdcwn; 

sa 

0 

1 HI 

1 

p rocodu ra sc_get c_ch(ve r oh:cha r f ram rnj&n_eatebie ejehset]; 

93 

2 

lau 

1 

procedure acjclr_ecraen; 

84 

0 

1 m 

1 

procedure sc_ctr_Une [yi integer]; 

95 

2 

1 |4J 

1 

procedure ac_hc»e; 

86 

0 

1 au 

1 

procedure Rti_ere6_BDfl [x T Lina;Integer); 

87 

2 

Itu 

1 

procedure ec_goto_xy[x, line;Integer]| 

98 

2 

1 au 

t 

procedure sc_c t rj:u r_L 1 ns j 

88 

2 

lau 

1 

function ac_find_x: Integer; 

10D 

S 

1m 


func t1 on sc_J in d_y a i n taga r j 

101 

0 

1m 

1 

f unc 11 on a c_ac rn_h a a {vha t: a c_sc rn_coiisiend J: b a □ l ear ; 

IDE 

0 

1 m 

1 

function sc_hsB_key (whsta■P_kay_ct*irand]:bccLaen ; 

103 

2 

1m 

1 

f unct i on ac_wtp_c r t comma n d [ va r k_c h a c ha r ] i a c_ksy_c omm art!; 

104 

2 

1 m 

1 

function vc_pro«ipt[Mns tac^ong^etring; j£__curaoriy_curBor*x_pcB, 

105 

2 

1m 

1 

whe r e:1n taga r j rat u rn_cnjsa tebia c_chaot; 

IDG 

0 

Itu 

0t 

no_c ha r_beck then lean; hreakjeharmbar] ichar) 

107 

2 

im 

1 

function Bc_chBck_char[ver buf:sc_wlndow; var buf_1ndex,bytoi^Leftiinteger) 

108 

0 

1m 


tbooLean| 

109 

2 

liu 

1 

funct1 on epaca_wa11[H ush:b oc Laan]a b oo Lcan; 

11D 

0 

Itu 

1 

procedure ac_1n1t) 

111 

2 

liu 

1 


110 

2 

lad 

1 

[IU acreenops.cDde) acreenops; 

113 

2 

ltd 

1 


114 

E 

lad 

1 

procadurn diuplpy; 

115 

0 

Pad 

1 

var men,mln;Integer; 

116 

2 

Sad 

3 

1iInteger; 

117 

E 

Sid 

4 

c-cberj 

IIS 

2 

2id 

5 

atetmrrey [D. .29] of integer; 

118 

E 

Eid 

36 


100 

P 

Pad 

35 

procedure pitch[ xainteger); 
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Listing 

3 continued: 



g 

2ad 

1 

E } 

122 

2 

2td 

1 

1 Printer dependent code to eat Line spacing. ] 

123 

2 

2»d 

1 

[ Arguaenta la In pixels* THe tart Ion 1 b Tor } 

124 

2 

2;d 

1 

[ the KK7D. Requires ruerlifrig for other printers,] 

126 

e 

2:d 

1 

t-- -—1 

126 

2 

3:d 

1 

Kir fa(pecked array£t..2] of char; 

127 

2 

3(0 

0 

begin 

12B 

2 

3:0 

0 

[ (won header for HK70 .. IKIOO I 

129 

2 

3(1 

0 

bto]:=chr[27] ; 

13D 

2 

3M 

7 


131 

2 

an 

16 

b{2];=chr[K ]\ 

132 

2 

S*1 

22 

unH(ir1tot5ib|3r ,12] \ 

133 

2 

a*i 

30 

i— -j 

134 

2 

3t1 

30 

f ICC BO version suffix ] 

136 

2 

3:1 

30 

I M1)»='2<| 1 

136 

2 

3d 

30 

[ uni tar f T-h [E i ti 2 ] ; J 

137 

2 

All 

30 

E-- y 

13B 

2 

2:0 

0 

and; 

133 

2 

2:0 

D 


140 

2 

2 e 0 

0 

i«w 

141 

2 

2:6 

1 

function nifcbfi;Integer | 

142 

2 

4:d 

t 

var 1«J i Integer; 

143 

2 

4:d 

3 

vaUreal; 

144 

2 

4:0 

0 

begin 

146 

2 

4i1 

4 

vali=0; 

146 

2 

4;1 

9 

for 1:**tert to stop 

147 

2 

4il 

11 

do vet:^veL4etreeB'M ]; 

143 

2 

4;1 

42 

■aan;-irunc[vel/|atop-e tort}Jj 

149 

2 

2:0 

0 

and; 

160 

2 

2:0 

0 


161 

2 

2:0 

0 {- 

--- —. . \ 

162 

2 

2:0 

0 ( 

1 

163 

2 

2:0 

0 ( 

VOICEUB PCM SPEECH EHEGERY PLOT ] 

154 

e 

2;D 

D l 

PROCEDURE ] 

1S6 

2 

2:0 

D | 

J 

156 

2 

2:0 

D { 

{Cjepfright John E. Hoot 1963. Alt rights } 

157 

2 

2(0 

D ( 

reserved ] 

163 

2 

2:0 

0 ( 

} 

159 

2 

2:0 

D l- 

--... ---- j 

IflB 

2 

2:d 

1 

procedure energy; 

161 

2 

5:d 

1 

vor delta r evg ,valrlntegti; 

162 

2 

E:d 

4 

oricsoharj 

163 

3 

5:d 

6 

1,J , test j next»Lo*hi:Integer j 

164 

2 

E:d 

12 

naxt_crnes» Laet_crotSj et*ott:integer \ 

165 

2 

bid 

IS 

print:Luoleon; 

166 

2 

Sid 

It 

|.;tlr InLi 

167 

2 

E:d 

57 

f:tut; 

IBB 

2 

E:0 

0 

beigln 

169 

2 

Ell 

13 

ec_cLr_ecroenj 

170 

2 

Etl 

IE 

repeat 

171 

2 

5>2 

15 

c:=£c_j>rowpt( 

172 

2 

5:2 

16 

1 Energy [=] S Cruaslnge [.. J to: Pjrlntar:* 0(1 Splay 

173 

2 

6:2 

21 

-1,0,0,02 1 ’PVDVpVd'lrfMM, VI; 

174 

2 

5:2 

40 

wrfteLni 

176 

2 

5:2 

47 

print i^faUef 

176 

2 

5:2 

50 

If te^'pM or Ec“ T P'] than 

177 

2 

5:3 

fl 

begin 

17B 

2 

5:4 

61 

rear 1ta[r r 1 printerj 1 ); 

179 

2 

5:4 

74 

print;-true; 


1B0 

2 

S:4 

77 

writeLnlrl; 

161 

2 

5:4 

33 

■H tsLn(f}f 

192 

2 

Es4 

63 

write In If}; 

IBS 

2 

5:4 

95 

writeLnlf}| 

164 

2 

5:4 

1D1 

WH ta in If,' Energy: = Ml 

165 

2 

St4 

119 

lrUeln[r,'2aro Crossings; *-*Ml 

106 

2 

5:3 

137 

end; 

167 

2 

6:1 

137 

until c In [ 1 p VP’, ■&V'dM I 

160 

2 

6:1 

146 

ff print then pitch(4); 

IBS 

2 

5:1 

154 

vet:=41; 

100 

2 

6:1 

156 

cross: M3) 

191 

2 

5:1 

169 

[*R“1 

192 

2 

5:1 

159 

e[0]:-chr(70|; 

193 

2 

5:1 

166 

t**w 

194 

2 

5i1 

165 

next:^1; 

195 

2 

5:1 

167 

naxt_croBB:-1 \ 

196 

2 

Bit 

170 

avg :^Bt reati - * [start }*100; 

197 

2 

S:t 

196 

cr:^chr(13}| 

196 

2 

5i1 

169 

for 1:=etart to step 

199 

2 

Sal 

161 

do begin 

260 

2 

6:3 

207 

delta :=Ovfl (Mv 109; 

201 

2 

5:3 

212 

avg: ^straen" [i ]*avg-detta j 

202 

2 

6:3 

227 

If deLte<stree*Mt 1 than 

203 

2 

5:4 

241 

vBl;=vet+[Gtraapi‘[i Waite) 

204 

2 

5:3 

254 

alas vaL:=vst+tdeLte-etreBa 1 *[13 JI 

205 

2 

6:3 

273 

if [etream*E1 ]-da Lte )• [etraamM1 +1 ]-daLta]<0 than 

2DB 

2 

5:4 

303 

cross;=cro&6+1 \ 

207 

2 

6:3 

307 

if [i^atert] eod 60 * 4B 

206 

2 

5:3 

316 

then 

2D0 

2 

5:4 

326 

begin 

210 

2 

6:5 

325 

fiUchar(tEl]v70 P * Ml 

211 

2 

6:5 

336 

last;=naxt; 

212 

2 

6:6 

338 

nexti^val div 75; 

213 

2 

5:6 

343 

leet_croea;-naxt_croee;; 

214 

2 

6:5 

346 

if [nsxt<^3] then naxt_crcss:^0 

216 

2 

5:6 

351 

elee nexOrusa^roSH^aj 

216 

2 

5:5 

361 

if naxtjcroeeH] than n*xt_croae3£l r 

217 

2 

5:5 

366 

If LaBt_croee>tiaxt_crDBB then 

216 

2 

5:6 

379 

begin 

219 

2 

5:7 

373 

Lin=naxt_croBfl; 

22D 

2 

8(7 

375 

hi : E lnBt_cra6s; 

221 

2 

5:6 

977 

and 

222 

2 

5:5 

377 

elee 

223 

2 

&16 

379 

begin 

224 

2 

6:7 

379 

to:-Leet_nrpaa; 

225 

2 

6:7 

361 

hi :^ext_crasi| 

226 

2 

5:6 

393 

end; 

227 

2 

5:5 

363 

ft 1Lchsr(i[Lo]*h1-LOiV11 

229 

2 

6:6 

394 

atnaxt^roiejs* 1 ■ * | 

229 

2 

E16 

401 

if print then 

230 

2 

5:6 

404 

begin 

231 

2 

5:7 

404 

■ritatf.' Ml 

232 

2 

6:7 

41E 

write {fi 1 Snnpyls^tM+l]}; 

233 

2 

5:7 

447 

unitwrite[9,cr«1 r 112}; 

234 

2 

5(6 

466 

and; 

235 

2 

SaE 

455 

If print than fUlctiar(a[1 ],70, 1 Ml 

239 

2 

6:6 

466 

If nextMl than next:=i| 

237 

2 

5:6 

474 

If next>55 than naxti^S&i 

236 

2 

6:5 

493 

if LastTnext than 

239 

2 

5:6 

499 

begin 

240 

2 

5:7 

499 

lo:=next; 
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listing 3 continued; 


241 

2 

5*7 

40D 

hi: c Laat; 

243 

2 

S;6 

462 

end 

243 

2 

5:5 

4®£ 

alee 

244 

2 

5:6 

484 

begin 

245 

2 

5i7 

434 

lo:-Laet; 

246 

2 

Sj7 

436 

hi f 

247 

2 

5:6 

43B 

end; 

246 

£ 

5i5 

460 

f 1 LLchsi"tE[lo] iM-Lo, 

243 

2 

5:5 

508 

B[nsxt]*= r = r | 

2EQ 

£ 

5:5 

516 

if print then 

251 

2 

5:6 

510 

begin 

252 

2 

5:7 

519 

if H nod 100} =00 

253 

£ 

5:7 

542 

else Hrftalfi 1 

254 

2 

5:7 

556 

writeln [f, 1 " ,copj 

255 

2 

5:6 

593 

end 

256 

2 

5:5 

533 

alee 

257 

£ 

5:6 

595 

arlteLn[1-09i5r 1 

258 

2 

5:5 

647 

kin1tetstu&[1 (Statfl ]; 

259 

2 

5:5 

654 

if 6tBt[Q]O0 then 

260 

2 

5:6 

667 

begin 

261 

£ 

5 t 7 

667 

reed[keyboard f c]; 

262 

2 

5:7 

875 

if print then 

263 

£ 

5(6 

678 

begin 

264 

2 

5:0 

678 

pitch [12}; 

265 

£ 

6:0 

6S1 

eloeslf); 

266 

2 

5:8 

888 

exit[energy]; 

267 

£ 

5:9 

603 

end 

266 

2 

5:7 

603 

alee exit(energy]; 

266 

2 

5:8 

700 

end; 

27D 

2 

5:5 

700 

vsl:~U; 

271 

2 

5:5 

702 

DrDBe:=0; 

272 

2 

5:4 

705 

end; 

272 

2 

6:2 

705 

end; 

274 

2 

5:1 

712 

If print then 

276 

2 

5:2 

715 

begin 

276 

2 

5:3 

716 

pitch[12] i 

277 

2 

5:3 

718 

close[f); 

276 

2 

5:2 

725 

end; 

279 

2 

2:0 

0 

end; 

280 

2 

2:0 

0 


291 

2 

2:0 

0 


262 

£ 

2;d 

1 

procedure spectrum; 

263 

2 

6;d 

1 

yor t,iij r a:Integer; 

294 

2 

5sd 

5 

e:reer; 

266 

£ 

6;d 

0 

debar; 

290 

2 

6:d 

ID 

prlnUboolaan; 

267 

2 

6; d 

11 

eg if :errey (D, ,8} of rti 

299 

2 

B:d 

93 

bsr:str1ng[7]; 

290 

2 

Bid 

97 

ptitext| 

200 

2 

6:0 

D 

bag In 

291 

2 

fill 

13 

■c^c L f_bc reen ; 

202 

2 

8:1 

15 

ci^ecjronpt [*PLot fipnctri* 

203 

2 

fill 

21 

-1 ,0,6,0, [ 'D 1 , *d r f 'p 1 1 f F 

264 

2 

fi:1 

41 

■rite In; 

205 

2 

6:1 

49 

prl nt :-fa lee j 

290 

2 

9:1 

51 

If [c^p’) or (c= l P < ] then 

207 

2 

fi;2 

62 

begin 

290 

2 

6:3 

6£ 

rowriteEpt,*printer: f ]; 

200 

2 

B:3 

75 

print:=t tub j 

3DD 

2 

6:3 

79 

■riteln(pt); 


■copy[*,1,65)}; 


301 

2 

6:3 

94 

vriteLn[pt] ; 

302 

2 

6:3 

80 

Britain [pi] | 

303 

2 

6:3 

06 

nr1teLn(p£)| 

304 

£ 

Bi2 

102 

end; 

305 

2 

E:1 

102 

If print then write In[pt] ales write In; 

3DB 

2 

6:1 

1£D 

e:=20; 

307 

£ 

Ell 

122 

for 1:=^ to 7 

300 

2 

Bit 

123 

do begin 

30® 

2 

6i3 

136 

If print Umn write[pt,w:7] else wr1te[w:7); 

310 

2 

6:3 

157 

■:=* + w; 

311 

£ 

0:2 

161 

end; 

312 

2 

8:1 

106 

If print then er1teln[pt] n1.EE writoln; 

313 

£ 

6i1 

104 

for 1:=0 to 6 do 

314 

2 

6:2 

107 

begin 

316 

2 

5:3 

167 

eg[1];=O.D; 

310 

£ 

6:3 

200 

f [1 ]:=et rean* [eta rt ]| 

317 

2 

6:2 

281 

end; 

310 

2 

6:1 

£36 

if print then 

319 

£ 

6:2 

239 

pitch[4]; 

320 

2 

6:1 

242 

for t;=etnrt to stop 

321 

2 

6:T 

245 

do begin 

322 

2 

6i3 

260 

f [0]:-etreaa‘[t]| 

323 

2 

6;3 

200 

I!=S| 

324 

2 

6:3 

£02 

for 1i=1 to B 

325 

2 

G;3 

2B3 

do begin 

326 

2 

6:5 

£05 

rri]i=f[lMf[1J-atfiBm"rt]]/»; 

327 

2 

5:5 

338 

w:=a+«; 

320 

2 

6:4 

342 

end; 

329 

2 

6:3 

347 

for 1*^0 to 7 

330 

£ 

6:3 

340 

do begin 

331 

2 

6:5 

360 

a:=f[lMEl+l3i 

332 

£ 

6i5 

302 

If h< 0 then 

333 

2 

6:6 

360 

sfl[1 ];=ea(1 ]-* 

334 

2 

6:5 

406 

elfin hq[ 1]j=eg[1]+e; 

335 

2 

6:4 

433 

end; 

336 

2 

6:3 

438 

If [t^stert] mod 100 - 99 then 

337 

2 

6:4 

456 

begin 

339 

2 

6:5 

456 

If print then nrite[pt,' '] 

339 

2 

6:5 

471 

dLeb write! 1 ■]; 

340 

2 

5;5 

406 

for i(=7 downt ci □ 

341 

2 

6:5 

487 

do begin 

342 

2 

6:7 

500 

bar:* 1 

343 

2 

6:7 

508 

w: -round[eg [ 1]/2D0] ; 

344 

2 

6:7 

523 

jl=fll 

345 

2 

6:7 

525 


346 

2 

6:7 

520 

■hi le [jta] and [J <01 

347 

2 

6:7 

537 

do begin 

340 

2 

6:0 

540 

ber[4+[j dly 2]}i=s; 

340 

2 

6:9 

550 

bar[4^[j dlv £]}!=:{ 

350 

£ 

6:8 

560 

if then else 

351 

2 

6:9 

575 

J i =J +1; 

352 

2 

6:6 

576 

and ; 

353 

2 

6:7 

58D 

If print than wr1te(pt,ber) 

354 

2 

6:7 

503 

alee wrllefber] ; 

366 

2 

6:7 

606 

afl[1 ] :=0,0; 

356 

2 

6:7 

610 

uni te tatu^[l ,e tat il); 

357 

2 

6:7 

6 £6 

If etat[D]>p than 

356 

£ 

8:8 

639 

begin 

359 

£ 

5:9 

eaa 

read[keyboard r c}; 

300 

2 

6:9 

640 

if print than 

361 

£ 

6:0 

051 

begin 
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Listing 3 continued: 


362 

2 

6:1 

661 

pu<* nab 

363 

2 

6i1 

664 

CLoBisIptJl 

364 

2 

6*1 

661 

ex HI spec t rue]; 

366 

2 

6:0 

666 

end 

366 

2 

6:9 

666 

bUb exitf&pBct cub] i 

367 

2 

8:8 

673 

and; 

366 

2 

6:6 

673 

end; 

369 

2 

8:5 

67B 

If print then ■rftetn[pt] 

376 

2 

6:4 

697 

end; 

371 

2 

8:2 

897 

end; 

372 

2 

6:1 

703 

If print then 

373 

2 

8:2 

708 

begin 

374 

2 

6:3 

706 

pi tch[l2] 

375 

2 

9:3 

70B 

cLnes(pt); 

376 

2 

Bi£ 

716 

end: 

377 

2 

2:0 

0 

end; 

376 

2 

2:0 

0 


370 

2 

2:4 

1 

procedure plot; 

300 

2 

7id 

1 

ver mnifblt,Lo*h1,Lestipreoant , 1 

361 

2 

7 id 

10 

ep l oichar; 

362 

2 

7 r d 

12 

huf(pecked army [0. .400] of 

383 

2 

7iD 

6 

begin 

304 

2 

7*1 

4 

ic_cl r_screuj>n j 

366 

2 

7i1 

0 

repeat 

338 

2 

7(2 

6 

spi^ec_pro*ipt[ 

387 

2 

7(2 

7 

■Plot tfflve Font to; P|r1ntei 

36 B 

2 

7:2 

12 

^1,0 r 0 p 0, 

300 

£ 

7*2 

17 

[| VFVDVQVpVtfVl 

396 

2 

7:2 

32 

If Bp=' 1 then tc_cLr_ecretnt 

391 

2 

7:2 

39 

If lep^’O’J or [ip^d 1 ] than 

332 

2 

7*3 

51 

begin 

363 

2 

7:4 

51 

■rlteln; 

364 

2 

7:4 

68 

LaEt:=etraan'' [start] dlv 

306 

2 

7*4 

73 

for 1:-etert to atop 

396 

2 

7:4 

76 

do begin 

307 

2 

7:8 

91 

present;=strsae - [1] d!* 

306 

2 

7:6 

104 

to(=prepent; hliMo&t; 

396 

2 

7:8 

100 

If Lo>hi than 

40Q 

2 

7:7 

IIS 

begin 

4D1 

2 

7:6 

113 


402 

2 

7:8 

116 


403 

2 

7iB 

117 

Lci^il 

404 

2 

7l7 

119 

end) 

406 

2 

7:6 

110 

for J:=0 to Lo do *Mti 

406 

2 

7:6 

147 

for Jt^lo to hi 

407 

£ 

7*6 

146 

do *r1t*['-*]( 

409 

2 

7(6 

175 

write In; 

400 

2 

7:6 

1B2 

tiat:-present: 

410 

2 

7:G 

194 

un1tBtetufv[1 p atet p 1 ] | 

411 

2 

7:6 

181 

If atet[0]<>0 than 

412 

£ 

7i7 

204 

begin 

413 

2 

7:8 

204 

read[ksyboerdic]; 

414 

£ 

7:6 

213 

exit[plot] \ 

415 

2 

7:7 

218 

end j 

416 

2 

7*5 

219 

endj 

417 

2 

7:3 

224 

end; 

410 

E 

7:2 

224 

If [ap^'P 1 ] or tap^'p 1 ] than 

410 

2 

7:3 

236 

begin 

420 

2 

7:4 

236 

f1L Lchar[buf,4 p 13]| 


421 

2 

7t4 

243 


un1tttr1te[8 P buf p 4); 

422 

2 

7i4 

252 


p1tch[B]; 

423 

2 

7:4 

255 


Lesti-Ietraa** [tstert] * 3] dlv 2; 

424 

2 

7(4 

272 


far li-etart to stop 

426 

2 

7(4 

276 


do begin 

426 

2 

7:6 

290 


b1t:=1£S; 

427 

2 

7t6 

£93 


fl Usher [buf P 4on P a] f 

429 

2 

7i6 

362 


hx:=D; 

429 

2 

7i6 

305 


for k*=0 to 7 

430 

2 

7(6 

309 


do begin 

431 

2 

7(6 

01 e 


praeenti=[atreaei‘[1+k] * 3] dlv 2; 

432 

2 

7(0 

335 


Ls:=preeent; 

433 

2 

7:0 

337 


hi :-Uat; 

434 

2 

7(0 

339 


If Lo>h1 then 

436 

2 

7:8 

344 


begin 

436 

2 

7(0 

344 


JlMil t 

437 

2 

7:0 

34E 


hi 

439 

2 

7(0 

348 


Lct-Ji 

430 

2 

7:9 

350 


and; 

440 

2 

7:0 

' 360 


IT hi >hx than nax;=h1: 

441 

2 

7:0 

356 


for Ji=to to hi 

442 

2 

7(0 

359 


do huf[4+j]i-:buf [4+j]+h1t( 

443 

2 

7:6 

404 


teat;=presentj 

444 

2 

7:9 

406 


b1tj=bU dlv 2; 

445 

2 

7*7 

410 


end j 

448 

2 

7:9 

416 


1 i=l+71 

447 

2 

7:6 

419 


«Bx:=^ax+11 

440 

2 

7(6 

423 


l ...-. J 

440 

2 

7:6 

423 


[ Start of MX70 'h eacep* tb l 

450 

2 

7*E 

423 


( graphics sequence ] 

451 

2 

7:6 

423 


[- --—-} 

452 

2 

7 z G 

423 


buf [G]:=27f 

453 

2 

7r6 

437 


bufH ] i-ord[ ’K' ] | 

464 

2 

7(6 

452 


buf[2]i=[«x nod 256]: 

465 

2 

7(6 

474 


buf [3 ](=[«* dlv 256] i 

456 

2 

7:E 

402 


£--- 

457 

2 

7(6 

432 


[ End of KCTO'i nscflpn to ] 

459 

2 

7:6 

402 


[ graphics sequence ] 

450 

2 

7:6 

402 


i... i 

460 

2 

7(6 

40E 


uni terita (6 P buf p eax+4 r t l£] , 

461 

2 

7(6 

503 


buf[0]i=13[ 

462 

2 

7:5 

517 


uni ter Its(6,buf ,1 ]; 

463 

2 

7*6 

626 


unitetatus[1«ttat|1 )\ 

464 

2 

7:6 

533 


If Btat[G]O0 than 

466 

2 

7i7 

64B 


begin 

469 

2 

7:8 

546 


read[keyboerd.clf 

467 

2 

7:8 

555 


pitch [121; 

468 

2 

7:8 

558 


exit [plot] | 

400 

2 

7:7 

563 


and} 

470 

2 

7:6 

563 


endV * 

471 

2 

7:4 

566 


pi tch[12]; 

472 

2 

7:3 

572 


and; 

473 

2 

7*1 

572 

untt L 

[sp-*q 1 J or (ep-'Q’]; 

474 

2 

2:0 

0 

and; 


475 

2 

2:0 

0 

(*«-) 


479 

2 

2 30 

0 



477 

2 

2|C 

0 

begin 


478 

2 

£i1 

0 

bc_c LrjBcreen j 

470 

2 

2:1 

2 

repeat 
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Listing 3 continued: 


480 

2 

£i2 

2 

ci=ec_prowpt[ 

461 

2 

2:2 

3 

cancet [ "State: E[nnrgy & Crosses, Pilot, 1 r 

466 

2 

EtE 

19 

* Ajvg, Hjux&jnln, Slpect, Qjult ■]» 

483 

2 

2:2 

31 

0 ,0,0, [Vi'* Vi V»VaVqVPVEVAVW 

464 

2 

2:2 

44 

FALSE, 1 , 1 J | 

485 

2 

2:2 

50 

CAS0 c of 

486 

2 

2:2 

54 

* , sBc_cLr„Bi:riianf 

487 

2 

2:2 

59 

■A 1 1 r fi 1 ibeg fn 

486 

E 

2:4 

59 

writsLn; 

ABE 

2 

2:4 

68 

writs It* [ 'Gopputlnc*.. * 1 ); 

49D 

2 

2i4 

86 

writs(’Mean voluo Trow ’,start, 1 to 1 iBtopi 

461 

2 

2:4 

134 

1 la 'fflflen]} 

466 

2 

2:3 

158 

and; 

463 

2 

2:2 

161 

P M',<«■:bog1n 

464 

2 

2 H 

161 

writwtnj 

466 

S 

2:4 

168 

bc_c l r_cur_11 nw; 

496 

2 

2:4 

170 

writo Ln f 1 Computing,,■. 1 ); 

467 

2 

2:4 

iso 

■axt=D; 

468 

E 

2:4 

182 

w1m=255f 

4S9 

2 

2:4 

IHfi 

for 1i=atort to etpp-1 

500 

2 

2:4 

281 

do begin 

601 

2 

2*6 

fill 

If at read'll J >wax then rnBx:=Btr0Ein* [1 J; 

582 

2 

2 ;B 

236 

if stream - [i ]<*1n then n1n:-i&troaw" [1 ] j 

503 

2 

2:5 

261 

and j 

504 

2 

P:4 

266 

wH tain; 

505 

£ 

2:4 

273 

wrfin In[‘Hex from ',etart, F to 4 ,stop r ' 1 b 

506 

2 

2:4 

334 

■■*»%'] I 

507 

2 

2:4 

360 

write In l'Hlfi frow start, 1 to 1 ,eiGp, p 1 b 

5DB 

2 

2:4 

421 

■In , 1 „ 1 ]j 

509 

2 

2:3 

447 

and; 

510 

2 

2:2 

448 

‘E 1 ,:Energy; 

511 

£ 

2:2 

453 

'P r ,'p 1 iplct; 

516 

2 

2 :£ 

457 

f S' , 't 1 :Sped rum; 

513 

2 

2:2 

481 

wind; 

614 

2 

E;1 

464 

until lc= , 0 , j or 

SI 6 

2 

1:0 

0 

and; 

516 

2 

1*0 

8 


617 

2 

>0 

8 

end Ive1ce_dirp]. 


End rif Comp I lotion. 


S(et Tempo 39 

B(eginning 0 

E(nd 0 

Rfecord 

P(lay 

Q(uit 

Figure 6: Menu screen for the Record and 
Listen routine. 

Text continued from page 457: 

Upon your selecting the Energy 
and Crosses plot, the program asks 
whether the plot is to be routed to the 
printer or to the video display. Once 
a selection is made, the program 
begins to produce graphs like those 
in figure 4 in Part 1 of this article (Ju¬ 
ly, pages 202 and 203), which are 
graphs of the spectral energy and 
number of zero-crossings contained 
in the signal. You can abort the plot 
before it reaches the End index in the 
speech by pressing any character on 
the keyboard. 

When you select Plot, the program 
asks whether the plot is to be routed 
to the printer or to the display. Once 
a selection is made, the program be¬ 
gins to print or display graphs like 


those in figure 3 from last month 
(page 198). This plot, too, can be 
stopped by pressing any character on 
the keyboard. 

The statistics menu also contains 
functions to compute three useful 
scalar values: the maximum wave¬ 
form peak, the minimum waveform 
peak, and the average (DC—direct 
current) bias of the speech-buffer seg¬ 
ment. These values are useful 
primarily in calibrating the input 
signal level. The optimal signal 
parameters for a properly calibrated 
amplifier for voiced input speech are: 

Maximum Signal 254 

Minimum Signal 1 

Average Value 127 

You'll rarely attain these values exact¬ 
ly, but grossly underdriving the A/D 
converter or setting excessive DC- 
offset values can badly distort digital 
speech's intelligibility and introduce 
errors into Voice Lahs analysis com¬ 
putations. 

When you select the Spectrum op¬ 
tion, the program gives you the 


choice of routing output to the 
printer or to the display. Once you've 
made your selection, the program 
begins to produce graphs like those 
in figure 5 in part 1 (pp, 202 and 203). 
As above, this plot can be stopped by 
pressing any character on the key¬ 
board. 

Both the spectrum-analysis and the 
waveform plots take some time to 
generate. So that the program may 
run as fast a possible, the code in the 
Voice Display unit has native-code 
directives bracketing these sections. 
In some implementations of the 
UCSD p-System, such as the one for 
the IBM Personal Computer, it is 
possible to send the program's p-code 
(pseudocode) object file through a 
native-code generator. This will 
translate the indicated section of the 
program to machine instructions 
directly executable by the micropro¬ 
cessor. As a result, the computation 
time in this section will be 
dramatically reduced, while other, 
noncritical sections of the program 
are left in the more compact p-code 
representation. Just remember that 
producing native code for the Voice 
Display unit will render its object 
code incompatible with p-Systems 
running on different processors. 

Messages Menu 

The Messages menu contains just 
these choices: 

Messages: 

Lateral 

F(Ue 

Q(uit 

It allows you to have the word-list- 
based speech-synthesis functions in 
Voice Lab read back to you files or 
strings that you have keyed in. If you 
select Literal input, the program 
begins prompting you for input lines. 
After the line has been entered, it is 
passed to the speech synthesizer in 
the Voice Message unit (listing 4). It 
will continue prompting for addi¬ 
tional lines until a blank line is 
entered. If you use the File option, 
specifying the name of an existing 
file, the program reads the file one 
line at a time and passes the text in 
it to the speech synthesizer. 
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Digital Filter: term <0 .5> r D)c offset. F)iiter f Q)uit 
Formula X[T] = 

0.50 . x[t] + 0.50 * x[t + 1] + 5 


Formula Coefficients: W{eight, Dfelay, Q(uit 

Formula X(Tj = 

0.50 * x[t] + 0.50 « x[t - 1] 


Term 

Delay 

Weight 

Term 

Delay 

Weight 

0) 

Ot 

0.50 

0) 

Ot 

0.50 

1) 

It 

0.50 

-> 1) 

It 

0.50 

2) 

Ot 

0.00 

2) 

Ot 

0.00 

3) 

Ot 

0.00 

3) 

ot 

0.00 

4) 

ot 

0.00 

4) 

Ot 

0.00 

5) 

ot 

0.00 

5) 

ot 

0.00 


D)c Offset: 5 D)c Offset: 0 


Figure 7: Sample screen display produced by the filter routine. Figure 8: Sample coefficient-modifying screen in the filter routine. 


Filter Menu 

When the digital-filter option is 
selected, a screen similar to that in 
figure 7 is displayed. This screen 
displays the options available across 
the top line, along with the current 
difference equation and a table of 
terms. If the formula indicates the 
operation you wish to perform, press 
"F" to begin filtering. The program 
will make one pass through the 
speech buffer, from beginning to 
end, applying the indicated formula. 
The message: 

Computing .... 

will be displayed across the bottom 


of the display. For each 50 samples 
processed another period is dis¬ 
played so you can watch the pro¬ 
gress. 

This operation, like the plots, can 
take a long time, particularly if you 
have specified a very complex poly¬ 
nomial. Like the plotting unit, the 
Voice Filter unit (listing 5) contains 
the compiler directives that will allow 
you to generate native code to per¬ 
form the computation and improve 
the system's performance. 

To modify the difference equation 
used in filtering the contents of the 
speech buffer, type the number cor¬ 
responding to the equation term you 
wish to edit. When you do this, the 
screen will change to appear as 


shown in figure 8. You can modify 
both the weight and delay values in 
the equation. The DC-offset value 
can be changed only from the pri¬ 
mary edit screen. When the selected 
term has been set to your satisfaction, 
you can return to the primary filter 
screen by selecting Quit. This process 
can be repeated indefinitely until all 
the terms of the equation have been 
set. 

Multistage filtering can be achieved 
by repeatedly filtering the same 
speech-buffer segment. Recursive or 
closed-loop filters (those with feed¬ 
back and oscillators) can be simulated 
by using negative delay values. When 
using a recursive filter, take care to 

make sure it is stable. 

Text continued on page 475 


a message to our subscribers 

From time to time we make the BYTE subscriber list available to other companies who wish to send our sub¬ 
scribers material about their products. We take great care to screen these companies, choosing only those 
who are reputable, and whose products, services, or information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal computer goods and services to our subscribers. 
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Listing 4: The Voice Messages (Voice_msg) unit , which converts text represented by ASCII 
diameters into audible speech. 


Pascal CnrpHtr IV ,1 c6s-4 3/07/83 


t 0 
2 2 

3 2 

4 2 

5 2 

6 2 

7 2 

8 2 

9 2 

ID 2 
It 2 
10 0 

13 2 

14 2 

15 2 

13 £ 

17 2 

IQ 2 


id 

id 

td 

id 

id 

id 

:d 

id 

sd 

rtf 

Id 

id 

id 

id 

id 

td 

id 

Id 


Unit Volce_fiaHj 
Interface 

l VGICELAB TDCT-T0-6PEECH OUTPUT 

( SERVICE UNIT 

t (C)opyright John E, Hoot 1933, ALL right* 

[ reserved 


function speskmerdt s;stHng ]: bcoLeeh; 
procedure epeaklineE Lniatrlng Jj 

InpLanentHtlnn 


19 2 
2D 2 
21 2 

20 0 

23 2 

04 2 

23 2 

26 0 
27 2 

29 0 

29 0 

30 2 

31 2 

30 2 

33 2 

34 2 
3G 2 

36 2 

37 2 

39 2 

39 2 

40 2 

41 2 

42 2 

43 0 

44 2 

45 2 

43 0 


iU 

IU 

!U 

tu 

IU 

tu 

tu 

tu 

tu 

iu 

IU 

iu 

tu 

IU 

1U 

tu 

tu 

IU 

tu 

tu 

tu 

tu 

tu 

tu 

tu 

tu 

IU 

td 


Using ANALOGIC] 


VOICELAB ANALOG INFUT/DUTRJT 
SERVICE UNIT 

[C)opyright John E« Hoot 1803, ALL rights 
reserved 


const vox_bufLen » 19393; 

1 type vox_bufrange = 2*.vOA^bufLertf 
1 byte * 0,.055} 

1 vox^buffer-packed et-ray [vcx_bufrange] of byte; 

1 yox_ptr » "vo*_buffert 

1 var twpo j start iatop tvox_buf range 

4 etreasivox^ptrj 

5 

5 procedure ADC[ var ptrEVOX_buffor \ 

2 offset, Lam vox_bufrsngs| rote:Integer 
1 

1 procedure PAC[ ver ptrivox^buffer; 

offset, Univax_buf rungs; rate: Integer ) r 

1 

1 ubbb [IU flneLOB*lB»Cods] onatOa_fo, 


47 2 1tu 

49 2 Itu 

49 2 Itu 


Using VDIGEDIC 


so 

0 

Itu 


61 

2 

Itu 


52 

0 

Itu 


S3 

2 

llll 


64 

2 

Itu 


55 

2 

Itu 


53 

2 

Itu 


57 

2 

liu 


S3 

2 

Itu 


59 

2 

Itu 

1 

GO 

2 

Itu 

1 

61 

2 

Itu 

1 

82 

2 

liu 

1 

83 

2 

11ll 

1 

64 

2 

liu 


85 

2 

Itu 

1 

66 

2 

liu 

1 

67 

2 

Itu 

1 

88 

2 

1 1U 

1 

68 

2 

Itu 

1 

70 

2 

Itu 

1 

71 

2 

Itu 

1 

72 

2 

Itu 

1 

73 

2 

Itu 

1 

74 

2 

ltd 

1 

76 

£ 

ltd 


76 

2 

ltd 


77 

2 

lid 


78 

2 

lid 


78 

2 

ltd 


SO 

2 

lid 

1 

81 

2 

ltd 

0 

02 

a 

ltd 

2 

93 

2 

Sid 

1 

B4 

0 

2:0 

0 

85 

2 

Eil 

5 

86 

0 

2s1 

14 

87 

2 

2l1 

23 

98 

2 

2it 

30 

89 

0 

0:0 

34 

90 

2 

2:3 

34 

91 

2 

£:3 

37 

92 

0 

010 

81 

93 

2 

2i1 

fil 

94 

2 

ItO 

0 

95 

2 

1:0 

0 

96 

0 

ltd 

1 

97 

2 

3;d 

1 

98 

2 

3id 

4 

99 

0 

3rd 

8 

100 

2 

3id 

13 

101 

0 

3:0 

0 

102 

0 

3t1 

e 

103 

2 

3i1 

14 

104 

0 

3:3 

41 

105 

2 

3i1 

59 

106 

2 

3:1 

61 

107 

0 

9i1 

67 

108 

2 

3i3 

71 

109 

0 

3:3 

73 

110 

2 

3:3 

99 


VOICE LAB VOCAfflJUHY DICTIONARY J 

MANAGEMENT UNIT J 

1 

tC]opyright John E* Hoot 1983. ALL rights ) 

reserved J 

1 

- j 


type d1ot_raeult^[aucceeafuL ,buf_of Ln, tiot_found T 
dlct_f uL L,dup_entry,1ndejt_nf Low]r 

function f1nd_wordt nanaistrIng; var Idxiinteger ]t boolean; 

function 1ndex_word[ IdxiInteger; var nameistringj 
var Ln:Integer J : boo Lean; 

function 1neert„*ordaI aistring ] : dl ct_raiti L t [ 

function »ppancT_wprd[ retie:string ] i d1ct_rssuLtj 

function fenove_Hord( name:string ] t d1ct_reeuLt| 

procedure ct&er_d1ct1onsryj 

C<u voice.diet.code] volce^dlctlonery; 


resuLtt d1ct_reeuLt| 
dustny: Integer; 
etstring; 

escharj 

function spsakword( s;str1ng ]: bon Lean]; 
var iilnteger; 
begin 
start| bOj 
B topi^i 

resulti=eppsnd_acrd ta]; 

if reau Unsuccessful then 
begin 

apse kwo rd j c true; 

dec[streew - ,start*6top,teupo]j 

and 

alas speuktrordji-fe Lee; 
end; 

procedure cprek Li'ns [ In:string ]; 
var 1 ij,k:1nteger; 
nans:atrl ng[7]; 
we rdistrIng[B]j 

t«H 

begin 

for 1(=1 to Lengthen] 
do If I Ln [ 1 ] <— p a. 1 1 end (Ln[1J>='s»] than 
Ln[1]t=ehr(erdtIn[1])-32]; 

1i=1p 

while 1 <- Length Hn] 
do begin 
Ji=0; 

while i Length[Ln]>=1] end (Infl]* 1 ■] 

do 1s=1+1| 
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Listing 4 continued ; 


111 

2 

3:3 

B6 

while [length! Ln}>^1 ] and tLfi[11 

112 

2 

3:3 

111 

and (Ln[f]4~’Z<] 

113 

2 

3:3 

120 

do begin 

114 

2 

3:5 

123 

1i=1+ti 

its 

2 

3|B 

126 


116 

2 

3:4 

120 

end; 

117 

2 

3:3 

131 

If j>7 than 

118 

2 

3:4 

136 

begin 

110 

2 

3i5 

136 

If not speokword[copy[In,1-J r 7]] than 

128 

2 

3:8 

1 BE 

for ki-j down to 1 

121 

2 

Bl8 

167 

do If not spnakword[cDpy(Ln^l—k r 1J J then 

122 

2 

3:6 

197 

write In[copy!lni1-k|1J ,' 7 1 1t 

123 

2 

3i4 

235 

and 

124 

2 

313 

235 

alee 

125 

2 

3 t 4 

237 

begin 

126 

2 

3:6 

237 

if not speakword [copy l ln» 1~J ] J then 

127 

2 

3:6 

ES7 

for kt=J downtc 1 

126 

2 

3i6 

262 

da if not epaakword(copyfIn 1 1-k, 1]J then 

128 

2 

3:0 

266 

nrltelnlcopy[Intl-fcil]* 1 ?'3| 

138 

2 

3|4 

336 

and; 

131 

2 

3:3 

336 

while [length [lfi]W) and [Ln[i] end 

132 

2 

3:3 

362 

U»[1K=*B'] 

133 

2 

3:3 

360 

do begin 

134 

2 

3:5 

364 

case inti] of 

135 

2 

3:6 

371 

•Q'l wnrdj^ZERO 1 j 

136 

2 

3:6 

380 

■1'i wordONE 1 t 

137 

2 

3:6 

380 

*£*i word^'TO 1 ! 

138 

2 

3:6 

306 

■3'I ■ordi= 1 THREE , | 

138 

2 

3:6 

407 

1 4*: word:=*FDH‘i 

140 

2 

3i& 

415 

, 6 1 : wordt^'FIVE*1 

141 

2 

3iG 

426 

■6': eordt^SIX*; 

142 

2 

3:6 

434 

r 7': pnrdt=-‘SEVEN' ; 

143 

2 

3:5 

443 

’ 8 1 1 word:* 1 ATE* | 

144 

2 

3:5 

462 

*8 r : word:='NINE>| 

145 

2 

3:5 

461 

and;: 

140 

2 

3:5 

464 

If not Speskword(word) then 

147 

2 

3:6 

471 

■rltelnUrll },* ?*)j 

146 

2 

3:6 

504 

11=1+11 

142 

2 

3:4 

507 

and; 

168 

2 

3:3 

SIC 

while (length[In]>=11 and 

161 

2 

3:3 

617 

[not [[{Ln[11«-'BM and [tn[1 l^'O 1 \] or 

162 

2 

3:3 

634 

ttlntlH-'Z' 1 ! and [lnll]>«'A'H]] 

1S3 

2 

3j3 

563 

do begin 

154 

2 

3:5 

656 

IF oat apeakword(copy!Init«1]] than \ 

1SS 

2 

3:5 

674 

11=1+11 

166 

2 

3:4 

677 

and; 

157 

2 

3:2 

578 

■fid I 

166 

2 

1:8 

0 

end; 

158 

2 

1:0 

0 

t*n+] 

1BD 

2 

>0 

0 

and tvolce^eBBagaa). 


End of Gospllotion 


Listing 5: The Wee Filtering unit (Voice-filter), which can perform many kinds of digital 
filtration on the contents of the speech buffer. 
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1 

2 

ltd 

1 

Unit Vo!oe_nLtar| 


2 

2 

ltd 

1 




3 

2 

ltd 

1 

Interface 


4 

2 

lid 

1 

t- 

------—.—] 

5 

2 

1 id 

1 

i 


J 

6 

2 

lid 

1 

l 

VOICE LAB PCH BREECH RECURSIVE DIGITAL 

] 

7 

2 

1:d 

1 

t 

filtering UNIT 

J 

G 

2 

lid 

1 

l 


1 

6 

2 

1:d 

1 

t 

[C]opyright John E* Hoot 1163. AU right! 

} 

10 

2 

ltd 

1 

i 


J 

11 

2 

ltd 

1 

( 

| 


1 

] 

12 

2 

lid 

1 

I 4 " 



13 

2 

lid 

1 




14 

2 

lid 

1 


procedure filter| 


16 

2 

lid 

1 




16 

e 

lid 

1 

lapLamen tut ton 


17 

2 

lid 

1 








Using ANALOGIC 


16 

2 

1*u 

1 

f 


] 

19 

2 

1 ni 

1 




26 

2 

llll 

i 

l 


J 

21 

2 

lid 

1 

l 

VOICELAB ANALOG INPUT/OUTPUT 

J 

22 

2 

1m 

i 

f 

SERVICE UNIT 

] 

23 

2 

11ll 

1 

l 


1 

24 

2 

11ll 

1 


[Cjnpyrlght John E. Hoot 1863. All right! 

} 

25 

2 

liu 

1 

( 

reserved 

] 

28 

2 

1m 

1 

l 

f 


l 

. — -} 

27 

2 

1m 

1 

l 



28 

2 

in 

1 




29 

2 

liu 

1 


const vo>_tiuri»n. = 16363; 


30 

2 

liu 

1 




31 

2 

liu 

1 


type vox_buf rshflfc *- 0. .vox_buf Ian; 


32 

2 

1m 

1 


byte c 0 li 255i 


33 

fi 

1m 

1 


vox_buffarepacked array [vox_hiif range] of bytej 

34 

2 

1m 

1 


voji_ptr - "vox_buffarp 


35 

2 

1m 

1 




36 

2 

1m 

1 


var tnnpo,sta rt .atop:vox_bufrange; 


37 

2 

1m 

4 


etreae:vaw_ptri 


38 

2 

liu 

6 




38 

2 

1m 

5 


procedure A0C[ vsr ptrmox_bufrer ( 


40 

2 

1m 

£ 


offset, lent vm_bufrange| 

reta:Integer J; 

41 

2 

1m 

1 




42 

2 

1|U 

1 


procedure DAC[ mr ptrmax_buffer; 


43 

2 

till 



offeet, lan:vox_bufrange; rate:integer If 

44 

2 

im 

1 




46 

2 

1 »d 

1 

ueaa [*U BnslDQ.lD.code} eneLDg_1ot 






Ualng SCREENOP 


46 

2 

1m 

1 




47 

2 

1m 

1 

const 


46 

2 

1:u 

1 


■c_f 11 L_len - 11; 
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Listing 5 continued: 


48 

2 

1 m 

*c_eot 

13( 

60 

2 

Tilt 



61 

2 

IlLt 

typo 


6? 

2 

1 1U 

uc_chBBt - set of char; 

53 

2 

1 !U 

BC_S|1bC. 

_rec “ packed record 

54 

2 

liu 


height* width t D..255; 

55 

2 

1 |U 


can^break, Blow* xy^_crt* Lc_crt* 

56 

2 

tsu 


canjupacrotU ean^downecroLl ; bocLBao; 

67 

2 

1*u 


end; 

56 

2 

l;u 

ac_datt_ 

_rac - pecked record 

59 

2 

liu 


■onth : 0„12; 

BO 

2 

1 :u 


day t 0,,31| 

61 

2 

1m 


year : G..99; 

62 

2 

t:u 


end; 

63 

2 

liu 

BC_1nfo_typa - packed record 

64 

2 

1m 


ec_version : string; 

65 

2 

Itu 


sedate j ecjJate_rec; 

66 

2 

liu 


spec_char : Bc_chsBt; [Characters not to echo] 

67 

2 

1 m 


M1 ee l n fo : ec_alBc_rec; 

66 

2 

1:u 


end; 

6B 

2 

1 :u 

■ c longatrino = etring{£b£i]; 

70 

2 

Itu 

Gc_scrn_ 

coiiaand = fac_aho»e, SG_erea_s, sc_ereee_eoU ac_cLflar_Lna P 

71 

2 

1 :u 


8C_cloar_acn P ac_up_curaor* sc_iiDwn_eursor* 

72 

2 

Itu 


ec_L eft_cu roo r * ac_r 1 ght_cu rao r ]; 

73 

a 

1 m 

■ c_kay_CHmerid - (fsc_bftckepacej(ey p sc_dc1_key P tc_eofJ<ay p ec_atxjtay t 

74 

2 

Itu 


Bc_eBcapa_k&y, ec_deL_key P ec_upjt&y p sc_down_kay * 

75 

2 

Itu 


ac_J af t_Jtay r *c_r i gh t_key, ac_not_L eg* l ] ; 

76 

2 

1:u 

Bc_cho1ca = [ac_geti ac_g1va]f 

77 

2 

Itu 

sc_w1ndow - packed army [0„D] of char; 

76 

2 

Itu 

ftn_tx_jMirt - record 

79 

2 

Itu 


row, coLi [ acreen relative] 

80 

2 

1:u 


height* width* f all* of txport [zero based ]] 

81 

2 

Itu 


eur_x, curjf t integer; 

82 

2 

In 


[rdim-r pofcitionB relative to the txport 

83 

2 

Itu 


■fid; 

64 

2 

Itu 



95 

2 

Itu 

procedure 

r.c_uae_infofdfi_iihBt:Bc_chDiDBi var t_1nfoi8C_1nfo_typa}; 

86 

2 

Itu 

procedure 

e cju ea_port[do_whe1 1 ac_choice; var t_port:aeJtx_portJ; 

87 

2 

Itu 

procedure 

cc_e ra£e_Eo_BD l [x r Lina:1n tegs r); 

88 

2 

Itu 

procedure 

ac_left; 

89 

2 

Itu 

procedure 

EC_r1ghi; 

90 

2 

Itu 

procedure 

ecup; 

81 

2 

Itu 

procedure 

nc_dnwn; 

02 

2 

Itu 

procedure 

be _pe tc_ch [ver ch: cha r j re tu rfi_on_«a tch: ac_chaet J; 

83 

2 

Itu 

procedure 

Bc_clr_pcrean| 

94 

2 

1 tu 

procedure 

a c„clr_Hne [ytinteger]; 

85 

2 

Itu 

procedure 

ec_ho*e; 

96 

2 

1 tu 

procedure 

scjtbb_bpb [x,Lina; Integer); 

87 

2 

1 :u 

procedure 

sc goto xy(*» line;Integer); 

98 

2 

liu 

procedure 

bc_c L rjeti r_l 1 ti a ; 

99 

2 

Itu 

function 

scf1nd_x:1nteg e r; 

100 

2 

1 m 

function 

ec^f 1 nd_y 1 1 n teg e r; 

101 

2 

1 tu 

fuoction 

ec_scrn_hatt[whitiec^scrn jponnsod];boolear; 

102 

2 

1 IU 

function 

tchaskuy [whet: Bc_fcay_cciwand ]: boo Lean; 

103 

2 

1 :u 

function 

ec_pap_crt_ciM»ieniHv»r k„ch:char3 :an_k«y_coaiBBnid; 

104 

2 

1 tu 

functlon 

&c_jproapt(Mni jsc_Lonii_BtHng; x_curaor*y_curBor t x_pDB, 

108 

2 

1:u 


■he ratiotegerj ra tu rn_on_Ria tch i bc_e heat; 


108 

2 

Itu 

21 

no char_b»ck:boolean; broBk_char;chi 

1D7 

2 

fill 

1 

function BE_cbeck_chirIver buf[tc_w1ndow; ver buf_tndex p L 

106 

2 

1 I u 


ibocLean; 

189 

2 

1m 

1 

function epaca_v*itlfluabiboolean J:bocleeh; 

11D 

2 

Itu 

i 

procedure Rn_1nit; 

111 

2 

Itu 

1 


112 

2 

lid 

1 

(*U ecreencpB.codel ecreeri_ops; 

113 

2 

ltd 

1 


114 

2 

ltd 

1 

const LestLIne ^ £3j 

115 

2 

ltd 

1 


116 

2 

ltd 

1 

type equation = 

117 

2 

ltd 

1 

record 

119 

2 

ltd 

1 

tsm:srrey [0. .5] of 

119 

2 

ltd 

1 

record 

12G 

2 

ltd 

1 

deLey: integer; 

121 

2 

ltd 

1 

weight] real; 

122 

2 

1 id 

1 

aigneLt reel; 

123 

2 

ltd 

1 

end; 

124 

2 

lid 

1 

dc_offaatt1ntagar; 

128 

2 

ltd 

1 

end; 

126 

2 

ltd 

1 


127 

2 

lid 

1 

var ijintegar; 

129 

2 

ltd 

2 

fomu letequetion; 

128 

2 

1 id 

57 


130 

2 

1 id 

57 

procedure HIter; 

131 

2 

2id 

1 

var iijtintegar; 

132 

2 

2:d 

3 

etcher; 

133 

2 

2id 

4 

torn_tot;real; 

134 

2 

Sid 

8 


135 

2 

2:d 

8 

procedure ; 

136 

2 

Sid 

1 

ver fl ret_teraiiboolBer.; 

137 

2 

3|D 

0 

begin 

136 

2 

3]1 

0 

acjctr^UnetE); 

138 

2 

3:1 

3 

■fitaLnI'Formula: X[T] = 1 ]; 

140 

2 

3i1 

23 

write!' Mr 

141 

2 

3*1 

36 

f i rat_teran=trua; 

142 

2 

3t1 

38 

for ii-O to 6 

143 

2 

3t1 

38 

do with fomule.terfli[1 ] 

144 

2 

3:2 

59 

do If wafghtOO than 

148 

2 

3i4 

69 

begin 

146 

2 

Si5 

69 

if (not first_tera] and (weight>Q) 

147 

2 

3:5 

79 

than wrlte('+ 1 ); 

146 

2 

3:5 

92 

writa(waight:5i2i 1 * x[tMl 

149 

2 

3t 6 

118 

if daloy>0 than write(‘- 1 pda Lay); 

168 

2 

3:6 

144 

write!'] Ml 

151 

2 

3:5 

167 

fl rat_tem]=falta; 

162 

2 

3:4 

159 

end; 

153 

2 

3*1 

167 

if forntuLB-dc_orfset>t] than 

154 

2 

3:2 

175 

write!'+ 1 pfcrwuli.dc_orf*et ]; 

155 

2 

3:1 

200 

if forwule-dc_offiet<i] than 

166 

a 

3:2 

208 

wr1ta('- 1 ,-foraula.dc_offaet]; 

157 

2 

3:1 

234 

write Ln; 

169 

2 

£;L 

0 

end; 

169 

2 

2:0 

0 


160 

2 

2[0 

0 


161 

£ 

2:d 

1 

procedure terirt [ Tdxtlntegar); 

182 

2 

4:d 

1 

ver ctchar; 

163 

2 

4t0 

6 

begin 

184 

2 

4jt 

Q 

repeat 
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Listing 

5 continued: 


166 

2 

4t£ 

0 

ci4cj*roBpt( 

166 

2 

4|2 

1 

'Formula Coefficient** H [light, D[elay, 0[uit f , 

167 

s 

4iE 

3 

15 F 1D+1dK.0i0fI , * 1 i*6 i * r Q , l 1 W*i l B , f , D l ]* false,*?*] 

IBB 

2 

4a£ 

28 

Hrl tat*—->■ 1 1 

IBS 

2 

4t2 

39 

CfflfiB c of 

170 

2 

4:2 

43 


171 

2 

4:3 

43 

bag In 

172 

£ 

4:4 

43 

gDtoxy(26 f 10+id*t1| 

173 

2 

4:4 

60 

wrltaP *iBlt 

174 

2 

4:4 

60 

gotoxy(36 ,10+1d*Jr 

17B 

2 

4:4 

67 

read In (famuli. tarn [Id*] .weight] § 

176 

2 

4:4 

31 

gotoxy(35,10+ldk)j 

177 

2 

4:4 

98 

wrl te [f amnia .tarn 11 dx ] .hb 1 gbt :10:2 ] | 

176 

2 

4i 4 

118 

scheme; 

17B 

2 

4*3 

ISO 

end; 

ISO 

2 

4*2 

122 

1 0 1 ,'d*i 

181 

2 

4t3 

122 

formuLa, tem[i dx] 

132 

2 

4:3 

130 

do begin 

1B3 

2 

4:5 

131 

gotoxy(26,tdx+10)j 

104 

2 

4*5 

137 

trU«[’ ’ iB); 

1B6 

2 

4:6 

147 

gotaxy[26,1dx+10)| 

166 

5? 

4:6 

163 

raadln(dally]| 

1B7 

2 

4:6 

IBB 

gotoxy[25,10+ldx]j 

IBB 

2 

4:6 

174 

wr1ta(daleyiS]| 

IBB 

s 

4:6 

184 

schemai 

1BD 

2 

4*4 

186 

and; 

1B1 

2 

4*2 

188 

and; 

1S2 

2 

4:1 

181 

until Ic-’flM nr (c= r q‘]j 

183 

2 

4t1 

£03 

gotoxy[15,10+1dx]; 

194 

2 

4s t 

2DS 

'll 

19B 

2 

4(1 

222 

ac_tU_L1re[D]t 

106 

2 

£:C 

0 

and; 

137 

2 

2:0 

0 


IBB 

2 

2*0 

0 

im+j 

IBB 

2 

2:0 

0 

bag In 

200 

2 

2*1 

4 

ao_cLr_scri*n; 

£01 

2 

2(1 

6 

gotaxy(15,8 ]\ 

202 

2 

2:1 

10 

write[ Tom';ID, '0eLay l i10i 1 We1ght T (1O] f 

203 

2 

2:1 

49 

for 1i=0 to 5 

£04 

2 

2(1 

60 

do with fQftiuLa.temM] 

206 

f 

2:2 

66 

do begin 

206 

2 

2*4 

68 

gotoxy (16,10+1 ]; 

207 

2 

2 S 4 

74 

arltafl|9, f } 1 jdalay*8,'t',wo1ghtilC*2 h 

SOB 

£ 

2*3 

1£E 

and; 

209 

2 

2*1 

131 

gotoxy(15,17]i 

210 

£ 

2(1 

135 

write1 T DC Offset; ’tforwule.dc^offtiet If 

211 

2 

2(1 

160 

ethane; 

21£ 

2 

2(1 

162 

rapeert 

213 

2 

£:£ 

162 

c :^ec_jJ romp t [concat (“Dig 1 taL Filter; tom <0..5>, t f 

214 

2 

2*2 

176 

1 D]c offeet, F[liter, G[ult '] 

216 

2 

2:2 

197 

i-1,0,0,0, 

216 

2 

2:2 

193 

[ , 0 1 1 . l fi , i l d , , 1 D T , , F , f i r P 'Q , rq*l,fnLBH, t 7 , h 

217 

2 

2:2 

£07 

If (c<=’B 1 J end [t>=* 0 , 3 then 

218 

2 

2(3 

218 

terws[ ord[cl-ord[ '0 r ] 1 

218 

2 

2:2 

£££ 

alee 

220 

2 

2*3 

227 

ceae c of 

221 

2 

2:3 

231 

■DVd'i 

222 

2 

2*4 

231 

begin 


223 

£ 

2*5 

231 

gotoxy[26,17]; 

224 

2 

2:5 

236 

writer r t1Ql; 

225 

£ 

2(5 

246 

gotoxy[£0,17] | 

226 

£ 

2(5 

£49 

read in [f emote. dc_Dffset] i 

227 

2 

£i6 

267 

gotoxy[28*17] ; 

223 

£ 

£l5 

271 

wrl to[To ra ule .de_of f a et ] ; 

££9 

2 

2:5 

£63 

a liter 'll 

230 

2 

2:5 

296 

echoes; 

231 

2 

2:4 

20 0 

end; 

23£ 

2 

2(3 

301 

*FVf': 

233 

2 

2:4 

301 

begin 

234 

2 

2:6 

301 

for js=0 to 6 

236 

£ 

2(6 

302 

do with famuli v tam[j] 

236 

2 

2*6 

318 

do BlflnaL:=BtrBaB‘[Btert]; 

237 

£ 

2(5 

342 

gotoxy [0, La*t tlnw-3 1 ; 

236 

2 

2(5 

348 

■r1to[ "Oaaputfrg. 1 ] f 

239 

£ 

£|5 

361 

for Is^fitert to etop 

£40 

2 

2s6 

364 

do begin 

241 

2 

2(7 

376 

If [ [stirtH 1 «od 100] =0 then eritelVl; 

242 

2 

£:? 

40D 

tor*_toti“0; 

£43 

2 

2(7 

404 

far j*sg to 5 

244 

2 

2:7 

406 

da with fomule.temU 1 

246 

2 

£:8 

422 

do If walghtOO.Q then 

246 

2 

SiO 

434 

begin 

24? 

£ 

2*1 

434 

BiflnelE-[at reae^t 1 ]-eignaL J/Edelay+1] 

248 

2 

2:1 

456 

■holgnal ; 

249 

£ 

2*1 

464 

tam_toti E terw_tDt+ii6lgbt*s1 gne L ; 

£50 

2 

2:0 

478 

end] 

251 

£ 

2*7 

463 

to m_t o 1 1 -t a m_to t+ f o mule, dc_of f e e t ; 

£52 

2 

2i? 

493 

If tam^tot >256.0 then etr B eii‘[U:*£fi5 

253 

£ 

2(7 

610 

else if tsm_tDt<0 than etraew‘[1 ]|*fl 

£54 

2 

2*8 

535 

elee it ran” [1 ] (-round [ tem_tot 1; 

£65 

2 

2:6 

660 

end; 

268 

£ 

fi5 

566 

ac_c Lr_l1 no [ last Li nw-3 ]; 

267 

2 

2:5 

571 

•g_cLr_l1naU4BtLfna-eit 

266 

£ 

2:5 

576 

ec_0 L r_Ll nw [ La a t L1 n#-1 ] j 

258 

2 

2:4 

580 

end; 

2BD 

2 

2*3 

562 

and; 

261 

2 

2:1 

585 

until [c^Q 1 ] or [o«Vb 

£82 

2 

2:1 

587 

■ojclr^acresp; 

£63 

2 

1(0 

0 

end;(flIterl 

264 

£ 

K0 

0 

l*N-J 

£65 

2 

1:0 

0 


266 

2 

1*0 

0 

bag In 

£87 

2 

Id 

0 

for 1i“0 to 5 

2B8 

2 

1(1 

1 

do with formula. tem[t ] 

26B 

£ 

112 

20 

do begin 

270 

2 

1*4 

22 

weight 1 * 0 . 0 ; 

271 

£ 

1*4 

30 

delayi=0; 

272 

2 

1:3 

34 

end; 

273 

2 

111 

40 

rorwula.dc_affeets^Of 

£74 

£ 

1*1 

49 

fa mu is. te r*lO] .weight ;=1.0; 

275 

2 

1*1 

60 

...| 

276 

2 

to 

0 

end (vo1co_f1 Itef]. 


End of CowpiLotion, 




Listing 6; The Analog-I/O unit (Analog—IO) t a hardware-specific unit that reads data front 
the anatog-tihdigital converter and writes data to the digital-to-analog converter 
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1 

2 

lid 

1 

UNIT ANALDG_IOi 

2 

2 

lid 

1 



3 

2 

1 :d 

1 

Interface 



1:d 



. - ... . .... . l 




L 

.... — - -j 

5 

2 

lid 

1 

( 

3 

e 

2 

1 id 

1 

c 

VOICE LAB ANALOG INPUT/OWTPLT } 

7 

2 

1 :d 

1 

( 

SERVICE UNIT 3 

8 

2 

lid 

1 

E 

3 

9 

2 

1 sd 

1 

( 

[dopyright John E, Kent 1933, AIL rights ] 

ID 

2 

1 id 

1 

t 

reserved 3 

11 

2 

lid 

1 

( 

3 

12 




t 





i 

l 

13 

2 

lid 

1 



14 

2 

ltd 

1 


const vcx_buflen = 183B3; 

15 

2 

lid 

1 



IE 

2 

lid 

1 


type voOufreoge - 0,,von_bufLen; 

17 

2 

ltd 

1 


byte = 0.*255j 

19 

2 

1 id 

1 


voJOiufTerepacked array Ivox^htif range] of byte; 

13 

2 

lid 



vo*_ptr - "ii 0 Jt_buffsr| 

2D 

2 

lid 

1 



21 

2 

1 id 

1 


Va r tettipo, b to rt, at□ p:vox buf ranga; 

22 

2 

ltd 

4 


Btre&mvox_j>tr; 

23 

2 

lid 

5 



24 

2 

1 sd 

5 


prccadLira ADC( var ptr:vex_buffar; 

25 

2 

1 sd 

2 


offset, tens voxJbuTrange; rate:integer ]; 

26 

2 

lid 

1 



27 

2 

1 sd 

1 


procedure QAC-[ var ptr:vox_bufferj 

2H 

2 

1 sd 



offset, LensvoxJaurrangej rate:Integer ]| 

29 

2 

lad 

1 



30 

2 

1 id 

1 

InpLaneiitatlcn 

31 

2 

1 sd 

1 



32 

2 

lid 

1 



33 

2 

1 id 

1 


procedure samp Let var ptrsvox_buffer| offeat, Lem vox_bufrange ]; 

34 

2 

lid 

1 


external} 

35 

2 

lid 

1 



38 

2 

lid 

1 


procedure pleyl var ptrivoxjbuffarj offset, Lsn , rate:vojt_bwf range ]; 

37 

2 

lid 

1 


extern* L; 

36 

2 

lid 

1 



23 

2 

1 sd 

1 


procedure ADC; 

40 

2 

2:8 

0 


begin 

41 

2 

2:1 

0 


sample[ ptr,of Feet ,Un ); 

42 

2 

1:0 

0 


and; 

43 

2 

1:0 

D 



44 

2 

ltd 

1 


procedure QAC; 

45 

2 

3:0 

0 


begin 

46 

2 

3i1 

0 


playt ptr, offset, Len, rate ); 

47 

2 

no 

0 


end; 

43 

2 

1t0 

0 



40 

2 

1iD 

0 


begin 

50 

2 

lit 

0 


netrl stream]!; 

51 

2 

iii 

7 


etart:=Dj 

52 

2 

in 

15 


stop:*41; 

53 

2 

in 

23 


tempo ?^9 1 

54 

2 

m 

32 



55 

2 

in 

34 


dispose[atraem]; 

58 

2 

to 

0 


end. 


Text continued from page 470: 

Installation and Adaptation 

The Voice Lab program and units 
were developed in UCSD Pascal 
under version IV of the p-System 
(distributed by Softech Microsys¬ 
tems) and operate most effectively 
under that version of the system. 
Voice Lab relies strongly on the p- 
Systerris modular unit philosophy so 
adapting Voice Lab to another oper¬ 
ating environment would not be a 
simple task. 


To get Voice Lab to run under 
Apple Pascal version 1,1, you must 
relink the units after each modifica¬ 
tion, which makes for slow work. 
Additionally, the virtual-memory 
management under the version IV p- 
System allows Voice Lab to operate 
with a larger speech buffer on an 
Apple than does Apple Pascal 1,1, 
\fcice Lab is designed to be portable 
to various computers in both source 
and object code. With two exceptions, 


the object code for the main program 
and all the units can be moved from 
machine to machine without recom¬ 
pilation, 1 have successfully trans¬ 
ported Voice Lab between the IBM 
Personal Computer and the Apple U. 
The two exceptions to portability are 
the printer-output routine and the 
Analog I/O unit. 

The Analog I/O unit (listing 6) per¬ 
forms the actual digitizing of the 
speech input and synthesis of the 
speech output. The specific charac¬ 
teristics of the hardware interface to 
the D/A and A/D converters will in¬ 
evitably differ from machine to 
machine. To accommodate this situa¬ 
tion, the Analog I/O unit is struc¬ 
tured to require that two assembly- 
language procedures. Sample and 
Play, be linked into it. 

The Sample procedure reads the 
computer's analog input at a rate 
determined by one of its calling 
arguments. Each sample is assumed 
to be an 8-bit unsigned number in the 
range 0 through 255, and the quies¬ 
cent value of the input should be 127 
or 128. The samples should be writ¬ 
ten to memory beginning at the loca¬ 
tion indicated by the sum of two 
other arguments shown in listing 6, 
the Offset and the Ptr base address. 
Sampling should continue until the 
number of samples specified by the 
Len argument have been accumulat¬ 
ed. At that time, the Sample proce¬ 
dure should return control to Analog 
I/O. 

The Play procedure performs the 
inverse operation to Sample, All 
arguments to Play are interpreted in 
the same fashion as Sample, except 
values are read from memory and 
written to the D/A converter. 

The only other area of Voice Lab 
that may require modification is the 
printer-output section in the Voice 
Display unit. The Voice Display unit, 
as shown in listing 3, is designed to 
operate with an Epson MX-70 printer. 
The lines of source code specific to 
the MX-70 are demarcated by com¬ 
ments; these will have to be rewrit¬ 
ten if you have a different printer. 

The waveform-routine is designed 
to operate with dot-matrix graphics. 
If your computer does not support 
dot-matrix graphical output, you can 
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use hyphens or microspaced periods 
to generate the graphical output, but 
producing the output will take a long 
time. If hyphens are used, the same 
algorithm that is used on the display 
can be applied to the printer. 

These modifications should not be 
hard, as such things go, so after just 
a little time modifying the print 
routines and adapting to your D/A 
and A/D hardware, you should be 
ready to begin investigating digital 
speech synthesis and analysis with 
\foice Lab, 

Conclusions 

Voice Lab provides a workbench 
upon which the structure of speech 
can be analyzed and offers a library 
of system units that facilitate speech 
synthesis from application programs. 

Voice Lab is neither a static nor a 
completed project. Its modular-unit 
structure is specifically designed to 
allow experimentation and further 
development. In the project's 
gestative phases, versions of the 
Voice Lab library have used ADPCM, 
(adaptive differential pulse-code 


modulation), DPCM, and PCM en¬ 
coding, And at one point the Voice 
Messages unit employed a phonetic, 
rather than word-oriented 
vocabulary. 

I'm still working on extensions to 
handle common word endings, such 
as plurals. Additionally, the results 
from the zero-crossing analysis and 
peak-energy plots have suggested 
some reasonable lines of inquiry in¬ 
to speech recognition, the other side 
of the voice-input/output problem. 

I hope that I've encouraged you to 
push the limits of your computer and 
discover the frontiers of speech 
interaction.! 
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Help in Apple III Pascal 

This easy-to-implement Help system offers online instructions 
and explanations anywhere in a program 


The ideal computer program fea¬ 
tures online instructions and ex¬ 
planations that save time and reduce 
the probability of making errors. But 
adding complete documentation or a 
Help system to a computer such as 
the Apple III must not substantially 
increase the complexity and bulk of 
the software it serves. And such a 
system should be sufficiently fast and 
flexible to use anywhere in applica¬ 
tion software. 

An ideal Help system is not easy to 
realize with most available low-cost 
hardware/software combinations. 
The one described here, however, is 
readily implemented because it takes 
advantage of the modular structure 
of UCSD Pascal and the Apple Ill's 
advanced console-control capabili¬ 
ties. It can be used anywhere in a 
program to provide needed informa¬ 
tion. Listing 1 shows a program that 
demonstrates this Help system. 

System Definition 

Before implementing a complete 
online Help system, it's important to 


by Ai Evans 

consider the three basic areas within 
a program in which you might re¬ 
quire additional information: 

• Help from the menu level Individual 
Help screens are attached to each 
menu item. Primarily instructional, 
they provide information about 
menu selection and describe its use 
or offer examples of the system's ac¬ 
tion when the item is selected. 


"infinite" 
Interruptibility is 
required when you 
want to design a 
nearly ideal Help 
_system._ 

•Help during keyboard input, During 
any request for input from the key¬ 
board, detailed reminders describe 
wbat information you need to enter. 
•Help during a continuous process. 
Help screens can be connected, for 
example, to procedures that display 
output to explain the data shown 


and/or its format. 

Unfortunately, these situations 
cover a seemingly infinite variety of 
machine states and cannot be re¬ 
duced to a small number of cases that 
could be handled individually. What 
is required, then, is "infinite" inter- 
ruptibility. This capability is pro¬ 
vided by a set of techniques that 
enable you to easily interrupt any 
process at any time but that don't re¬ 
quire special programming for in¬ 
dividual cases and don't affect the 
process being interrupted. 

One technique, keypress sensing, 
is easily implemented on most com¬ 
puters. Another incorporates a set of 
procedures to save and restore the ex¬ 
act state of the console screen, in¬ 
cluding all displayed data and the 
cursor position. On many small 
systems, implementing these pro¬ 
cedures would require assembly- 
language programming; the Apple 
III, however, supports them through 
calls to the .CONSOLE driver. 

In addition to software-interrupt 
techniques, you'll need a method of 
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Listing 1: A demonstration program of a Help system in Apple III Pascal 

PROGRAM HELP.DEMO; 

tBy A1 Evans, 1902, Public domain —- use freely, but please give me credit> 
CONST 

{Help table of contents; give each help screen a name and enter it here,) 
MENU1 = l; 

MENU2 = 2; 

EX1 = 3; 

EX2 « m 

TYPE Byte = O..255; 

Buffer_2K = Packed ArrayIQ.. 20AB1 of Byte* 

Request_Code - Packed Record 

channel: o..l; 

statjjr.ctrl: o.. i? 

REQUEST NUMI O-.255? 

RESERVED: 0,.63 

end; 

XY_Coordinates - (X, Y> ; 

Menu_Mode = *NORMAL.MODE, HELP.MODE); 

VAR LEFT.ARRPW, ESCAPE, HELP_KEY, BEEP: Char; 

KEY BUF STATUS, SCREEN SAVE, SCREEN RESTORE: Request_Codef 
SCREEN^PDSIT1ON: Request .Code J 
SCREEN_BUFFER: Buffer_2K; 

CURS^POS: Packed ArrayEXY_Coordinates] of Byte; 

INPUT.SET: Set of Char; 

C-- - APPLE /// CONSOLE CONTROL —*-----> 

Procedure Clear.Screen; 

BEGIN 

WritelChr(2B>) 

END; 

Procedure Inverse? 

BEGIN 

Write(ChriIS> > 

END; 

Procedure Normal; 

BEGIN 

Write(Chrt17J> 

END; 

{Though the demonstration program does not use viewports, the neat two 
procedures are required to provide HELP for programs that do. > 

Pr oc edur e Res et_ V i ewpor t ; 

BEGIN 

Write(Chr(1>I 
END; 


Procedure Restore_Viewport! 
BEGIN 

Write(Chr(4> > 

end; 


Procedure Back Space: 
BEGIN 

Write (Ctir (3 )J 
END; 


Procedure Save_Screen{ 

CONST CONSOLE = 1? 

BEGIN 

Unit_St*tus ( CONSOLE,SCREEN.BUFFER,SCREEN.SAVE>; 

Unit^Status(CONSOLE,CURS_PDS,SCREEN_POSITION ) 

END; 

Procedure Restore.Screen; 

CONST CONSOLE = 

BEGIN 

Unit_Status(CONSOLE,SCREEN. ^BUFFER,SCREEN.RESTORE}; 
GotoXY t CURS_POSE X I, CURS^POSTYJ> 

end; 


composing formatted Help screens 
and storing them as disk files. Any 
text editor that produces Pascal-com¬ 
patible files will accomplish this step. 
We use Applewriter IK (a word-pro¬ 
cessing program) or the Apple III 
Pascal editor set to ASCII (American 
National Standard Code for Informa¬ 
tion Interchange) mode to eliminate 
blocks of format data at the front of 
each UC5D Pascal text file because 
we don't need them for our pur¬ 
poses. 

Finally, you'll need a way to get a 
screenful of formatted data quickly 
from a disk to the display Providing 
this feature are the low-level Pascal 
procedures BLOCKHEAD and UNIT- 
WRITE, which can be used to read 
and write large chunks of data 
regardless of type. In this case, they 
permit the system to find a Help 
frame on disk, read it, and display it 
on the screen in less than 3 seconds 
(or in much less time if a hard disk 
is used). 

The System Design 

To simplify use of the disk files con¬ 
taining the Help screens, the files are 
named systematically; the first is 
FRAME!, the second is FRAME2, 
and so on. 

In the program's global-declara¬ 
tions section, a table of contents 
matches each program area for which 
Help is provided with its correspond¬ 
ing frame number. For example, a 
program in which the first two Help 
frames concern the first two items on 
the menu begins with the declaration 

CONST MENU! = 1; 

MENU2 = 2; . . .etc. 

The Help procedure itself is declared 
as 


Function Keyprczr^^ed : Boolean; 

CONST CONSOLE = 13 

VAR CHARS.AVAIL: 0..2S5; 

BEGIN 

chars_avail:= o; 

Unit_status< CONSOLE,CHARS.AVA1L,KEY.BUF.STATUS)3 
Keypressed: = CHARS.AVAIL > 0 
END; 

C—--—- 


Procedure Help(WHERE: Integer>; 

CONST 

{Enter the prefix far your HELP framei here) 

PREFIX « '/DEMO/FRAME 1 ; 

START BLOCK “ Oj {Change to 2 -for Pascal text files! 
CONSOLE “ IS 

Listing 


Procedure Help(WHERE: Integer); 

Calls to this procedure in the form of 
"Help(MENUl)" are thus permitted. 
In order for you to be able to use 

___ y the Help facility, the program must 

have three additional features* First, 
it needs a dual-mode menu that can 
act as a normal menu for program 
control or as a menu for instructional 
Help screens* We use the global 

continued on page 479 
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TYPE declaration 


TYPE Menu_Mode = (NORMAL_ 

MODE, HELP_MODE); 


Listing 1 continued: 

VAR FRAME: Buffer_2K? 

BLOCK COUNT: Integer? 
HELP.FJLE: File? 
FILE.NAME: string; 
KEY: Char? 

CH.TD.5TR; String!11; 


to permit declaration of the menu 
itself, as 

Procedure Menu(MODE: 
Menu_Mode); 

and employ the parameter MODE 
within the menu itself to control its 
action. The main program calls the 

menu as Menu(NORMAL_MODE), 

If the Help key is pressed from with¬ 
in the menu, it makes a recursive call 
to itself as Menu(HELP__MODE). 

The program also needs a string¬ 
reading procedure that emulates 
Readln but can be interrupted at any 
time to use the Help system during 
input. Because it must read one char¬ 
acter at a time, it will also be used to 
filter nonprinting characters out of 
the input. This procedure is declared 
as 

Procedure Get_Strmg(\AR 

INPUT_LINE: String; 

CALLING_PROC: Integer); 

INPUT _ LINE is the string to be built 

by the procedure; CALLING_ 

PROC is one of the above global con¬ 
stants representing the Help screen 
that applies to the calling procedure. 

Finally, for Help during a con¬ 
tinuous process, we insert the line 

If Keypressed Then Handle_Key; 

wherever the process is to be inter¬ 
rupted. To complete the procedure, 
we use such instructions as 


BEGIN 

Reset_Viewportj {See note under Apple /// Console Control above) 

SaveScreeni Clear_Screen? 

StrINHERE, FILE_NAME> J 

FILE.NAME;= Concat t PREFI X, FILE JMAME>; 
t*IOCHECK-J 

Reset(HELP_FILE, FILE.NAME)S 
f*1QCHECK+I 
If IORESULT <> 0 
Then REPEAT 

Writeln(Chr(7),'PI ease put program disk online and press <R£TURN>, w ); 

Writeln('Or press <ESCAPE> to exit: 'll 

Read(KEY)f 

If KEY = ESCAPE 

Then BEGIN 

fie st or e_ Scr een , 

Res t or e_ V j ewp or t; 

Exit ( Hel p ) 

end; 

Clear _Screen ? 

1$IDCHECK—J 

Reset (f^LP.FILE, FIL£_NAME) 

IOCHECK+J 

UNTIL IORESULT ■ O; 

BLOCK_CDUNT:= B1ock_Read(HELF^FILE, FRAME, 4, ST ART. BLOCK)i 
Unit_write(CONSOLE, FRAME, (BLDCK_COUNT * 5125, O, 0>; 

GotoXY (0, 23) S Writer Press any key to proceed'!; 

Read(KEY); 

CloselHO_P_FILE); 

Restore_Screen? 

Restnr e_Viemport (See above note concerning Reset_Viewportl 

END; 


Procedure Init.Variables? 

BEGIN 

LEFT.ARROW;^ Chr; BEEF:= Chr(7); 

ESCAPE:= Chr 127) ; HELP KEY; = Chrll91>; (Open-Appl e-quest i on-mar k 3 
1NPUT^SET:= IChr(32)*.Chr(126)I; 

With KEY.BUF.STATUS Do 
BEGIN 

CHANNEL:= O; 

STAT.OR^CTRL:= 0; 

REQUESTInUM:^ 5; 

RESERVED:* O 
end; 

With BCREEN_SAVE Do 
BEGIN 

CHANNEL?- 0? 

ST AT.DR.CTRL:= 0; 

REQUEST_NUM:= 18; 

RESERVED:“ 0 
END? 

With SCREEN_fiESTORE Do 
BEGIN 

channel:— o; 

STAT_OR_CTRL:= If 
REQUEST NUM:= 19? 

reserved:= o 

ENDS 

With SCREEN.PDSITIQN Do 
BEGIN 

channel;= O; 
stat_or_ctrl:= os 
request.num:= is; 

RESERVED:™ O 
END 

ENDS 


Procedure Handle Key: 

VAR KEY: Char; 

BEGIN 

Re ad (KEYBOARD, KEY); 

If KEY = HELP_KEY Then 
Help(WHEREVER); 

{, . .etc. for any special keys to be 
handled} 

END; 

Implementing the Help System 

Having covered our three general 
cases, we implemented the system in 


(Use this procedure for interruptible string input. 

For demonstration purposes, enter it in the exact format shewn so that 
it will fit into 23 lines-> 

CEX2 BEGIN> 

Procedure Set_String (VAR INPUT^LINE: String? CALLING.PROC: Integer); 

VAR KEY: Char; CH_TD_STRING: String!13? 

BEGIN 

1 NPUT.L INEZ** "? CH_TO_STRINe:“ 'X'! 

Read(KEYBOARD, KEY); 

While NOT EOLN(KEYBOARD) Do 
BEGIN 

If KEY = HELP_KEY Then Help(CALLING_PRQC) 

Else If (KEY = LEFT.ARROW) AND (LengthtINPUT_LINF) > 0> 

Then BEGIN 

Back.SpaceS Write(' '); Back.Spaces 

INPUTJ_INE:= Copy(INPUT J_ INE, 1, Length(INPUT.LINE) - 1) 
END 

Else If KEY IN 1NPUT.SET 
Then BEGIN 

Write(KEY)i CH.TO.STRINGCI 3:= KEY; 

INPUT LINE:= Coneat(INPUT LINE, CH_TD STRING) 

END 


Listing 3 continued on page 480 
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the Apple in. There it furnishes 
online Help from anywhere in the 
program in the form of a formatted 
screen display. 

To use the system, the basic con¬ 
sole-control procedures Save_ 

Screen and Restore_Screen as well 
as the function Keypressed are re¬ 
quired. Save_Screen stores the con¬ 
sole display's contents in a globally 
declared 2K-byte buffer and puts the 
cursor coordinates into a 2-byte 

packed array. Restore_Screen 

reverses this process. Keypressed 
merely returns TRUE if a character is 
available to the Pascal system and 
FALSE if none is available (i.e., no key 
has been pressed). 

On the Apple HI, these operations 
are most easily performed using 
D_STATUS and DECONTROL 
calls to the operating system via the 
Pascal UNITSTATUS procedure. 
(Refer to Listing 1 and the Apple III 
Standard Device Driver's Manual pages 
169 to 171, for more details.) The 
Pascal UNITSTATUS procedure is 
called as 

UNITSTATUS(UMTNUMB ER, 
STATUSLISX REQUESTCODE); 

UNITNUMBER is an expression 
with an integer value that is the 
Pascal unit number of an I/O (in¬ 
put/output) device (1 in the case of 
the .CONSOLE driver, for instance). 
STATUSLIST refers to a variable that 
contains or will contain the data to be 
passed to or from the device speci¬ 
fied by UNITNUMBER (SCREEN_ 

BUFFER, for example, in the case of 

Save_Screen and Restore_Screen). 

REQUESTCODE is a 16-bit packed 
record that indicates whether the 
device's input or output channel will 
be affected by the call, whether it is 

a status (D_STATUS) or control 

(D_CONTROL) call, and the type of 

status or control call being made. This 
record is declared as 

Type Request_Code - Packed 

Record 

CHANNEL: 0„1; 

STALOR_CTRL: 0..1; 

REQUEST_NUM: 0..255; 

RESERVED: 0„63 
END; 
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Lisfmg 3 continued: 

Else Wr ite(BEEP)j 
Read KEYBOARD, KEY* 

END; 

Writeln 

END; (3et_Stri ng> 

(EX2 ENDJ 

(MENU1 PART 1 BEGIN} 

Procedure Examplel; 

IAn example of HELP during a continuous process, in this case a continuous 
screen display. HELP would normally be used in this instance to provide 
information on the format and/or meaning of the display# } 

VAR FOREVER; Boolean! 

(MENU! PART 1 END! 

(EX1 BEGIN} 

Procedure Handle Key! 

var key: Char; 

BEGIN 

Read (KEYBOARD, KEY); 

If KEY “ HELP KEY Then Help<EXl)i 
If KEY = ESCAPE Then Exit(Example!I 
END! 

Procedure 51owprint(LINE: String); 

(This procedure is given as the extreme example of interruption during 
display *“■ the process can be interrupted after each character is dis¬ 
played. Of course the display would be much faster if written a line 
at a time and if ■■Keypressed" was checked only at the end of each line.} 

VAR COUNT: Integer; 

BEGIN 

For CHAR_COUNT:= 1 to Length(LINE) Do 
BEGIN 

Write(LINEICHAR_ COUNT]); 

If Keypressed Then Handle_Key 
END 

end; 

CEX1 END} 

(MENU1 PART 2 BEGIN} 

BEGIN (Examplel> 

forever; = false; 

Cl ear Screen; 

REPEAT 

31owprint(*This is an example of how HP1 P can be provided during an *); 

51owprint('ongoing process. This text will simply be displayed repeatedly *); 
Siowprint('until you push <ESCAPE}# While it is being displayed, you can '); 
51owprint<’press *’<open-apple}?*', and whatever help screen you have 
attached will *1; 

31owprintbe displayed instead. When you return to this display after 
Slpwprmt ( 'reading the HELP display, the process will begin again exactly ' ) ; 
51owprintwhere it left off# r ) 

UNTIL FOREVER 

end; 

(MENUl PART 2 END} 

CNENU2 BEGIN! 

Procedure Example2; 

VAR LINE: String; 

BEGIN 

Clear_5creen; 

Writel ni *This procedure demonstrates HELP during the input of a string*); 

Writeln(*from the keyboard. The HELP_KEY can be pressed any time during*), 

Urt teln<*entry. Enter ''Stop" when finished*); 

REPEAT 

Write('Enter string: 

Get_5tring(LINE, EX2); (Example of a call to Get_String> 

Writeln('You entered: *,LINE> 

UNTIL LINE ~ 'Stop* 

end; 

(MENU2 END} 


Proc ed ur e Men u lMODE: Menu_Mod e); 

VAR CHOICE: Char; 

BEGIN 

REPEAT 

Cl ear_Screen; 

If MODE =■ NORMAL _M0 DE 
Then BEGIN 

Got o X Y t ,23); 

Write(* *'<open—apple}?*' for HELP') 

end; 

GotoXY(0,4); 

Writelnt * 5,’Demonstrations available;'); 

Writeln; 

(Enter your menu here} 

Writeln (* ' ;5*M> HELP during continuous output process*); 

Writeln (* HELP during input from keyboard*); 

Writeln; 

If MODE - HELP_M0DE 
Then BEGIN 

Writer r ;5>; 

Inverse? 

Listing 2 continued on page 481 






Luting I continued; 

Write ('Now in HELP «ode. Choose topic fear instructions- 1 ); 
Normal ; 

Wri telo 
END! 

Uriteln(' '15, T <ESCAPE> to quit*); 

WritPl’ *z 5,'Option: *); Read(CHOICE)i 
If MDDE = NORMAL MODE 
Then Case CHOICE of 

<£rvter yoor program’s responses to menu choices here) 

*1*5 Examplel; 

*2' ; Ei*amp 1 e?2; 

END 

Else Case CHOICE of 

fEnter your menu's HELP frames here! 

* 1': Help(MENUl); 

'2': Help(MENU2> 

end; 

If (MODE = NORMAL_M0DE> AND ICHOICE “ HELP_KEY> 

Then Menu(HELP_MDDE> 

UNTIL CHOICE = ESCAPE 

end; 


BEGIN (*M AIN PROGRAM*) 

Init_Variab1es; 

MenuTNORMAL^MODEli 

CIear_Screen 

END. 

The specific request codes used as 
commands to the .CONSOLE device 
driver are declared as global variables 

(KEY_BUF_STATUS, SCREEN__ 

SAVE, SCREE N_RE STORE, 

SCREEN_POSITION) of the type 
RequestCode and initialized in an 
Init_Variables procedure. The fol¬ 
lowing instructions provide an 
example. 

With SCREEN_SAVE Do 

BEGIN 

CHANNEL: = 0; 

STAT_OR_CTRL: = 0; 

REQUEST_NUM: - 18; 

RESERVED: = 0 
END; 

Using the Help Procedure 

The operation of the Help pro¬ 
cedure itself is simple. It saves and 
clears the screen (and resets the 
viewport to include the full screen, 
although this action is not required 
by the demonstration program pro¬ 
vided), then looks on the volume 
specified by PREFIX for a FRAME file 
with the frame number passed to it 
as the parameter WHERE. If it finds 
the file, it reads as many as four 
blocks (2048 characters, slightly more 

than one screenful) using Block_ 

Read. Using Unit_Write, it writes 
the data all at once to the console. It 
then waits for a keypress, doses the 
file, and restores the screen and 
viewport to the state they were in 
when Help was called. 

Before compilation, two constants 


in this procedure are set for each 
specific application. PREFIX is set to 
the complete volume and file name 
of the Help files through FRAME— 
for example, /DEMO/FRAME (or, in 
UCSD Pascal notation, DEMO: 
FRAME). The procedure concate¬ 
nates the parameter WHERE to 
PREFIX, resulting in /DEMO/ 
FRAME1, /DEMO/FRAME2, and so 

on. START_BLOCK is set to 0 for an 

ASCII file or to 2 for a Pascal text file 
to skip the two-block header, 


You can Install the 
Help system In any 
program by filling in 
the blanks. 


Much of the procedure is dedicated 
to ensuring that the system doesn't 
crash if the disk containing the Help 
frames goes offline and to providing 
an Exit option if these files are 
unavailable. This portion (from If 
IORESULT < > 0. . . to . . .UNTIL 
IORESULT = 0, as well as the 
preceding {SIOCHECK-} and 
{$IOCHECK+}) can be eliminated if 
these files will always be on line (in 
a hard-disk system, for example). 

The Demonstration Program 

Enter the demonstration program, 
compile it, and execute it . Be sure to 
set the constant PREFIX in the Help 
procedure to the volume name of the 
disk you will use for the Help files 


plus /FRAME (e.g., /DEMO/ 

FRAME). And note that the HELP_ 

KEY used is Open-apple-ques- 
tion-mark [Chr (191)]. The Open- 
apple key is a kind of "supershift" 
key that adds 128 to the decimal 
equivalent of the ASCII code for any 
character typed with it. (Because the 
open apple is itself a nonprinting 
character on our printer, we changed 
all literal open apples in the program 
to < open-apple >. When you enter 
the program, these references should 
be replaced for display purposes with 
actual open apples, which are 
entered by typing control-shift- 
backslash.) 

At this point, any call for Help 
should receive the answer "Please 
put program disk on line and press 

< RETURN > or press < ESCAPE > 
to exit." Otherwise, the program 
should operate in the following 
manner. 

From the NORMAL_MODE 

menu, the first menu choice should 
result in a continuing text display that 
is interruptible only by pressing 

< ESCAPE > or "open-apple-ques¬ 
tion-mark." The second menu choice 
should demonstrate string entry 
(with echo for confirmation), which 
can be interrupted by entering an 
"open-apple-question-mark" with 
the same results as before and exited 
by entering the string "Stop." Enter¬ 
ing "open-apple-question-mark" 

from the NORMAL_MODE menu 

brings up the HELP_MODE menu. 

Either choice from the HELP_ 

MODE menu should produce 
"Please put program disk on 
line. . . and < ESCAPE > should 

return you to the NORMAL_MODE 

menu. 

Now let's make some Help screens. 
Fbr demonstration purposes, we'll 
use appropriate portions of the pro¬ 
gram itself. The following instruc¬ 
tions are specifically applicable to the 
Apple III Pascal editor. Regardless of 
the editor, however, the objective is 
the same—to delete all except certain 
portions and to save these portions 
as ASCII text files. The operations re¬ 
quired for any editor are very similar. 

Read the program text file into the 
Pascal editor again, then set the 
editor to ASCII mode [S(et E(nviron- 
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ment A(sciifile T(rue <CTRL C>], 
Note the comments {MENU1 PARTI 
BEGIN}, {MENU1 PARTI END}, 
{MENU1 PART2 BEGIN}, and 
{MENU1 PART2 END}. DELETE or 
ZAP eveiything in the program except 
these two sections, taking care not to 
leave any extra carriage returns at the 
beginning or end of the file. The file 
should begin at the first character and 
end immediately after the last 
character of the text to be used as the 
Help frame, Q(uit and W(rite the file 
to your disk as cname of your 
disk> /FRAME! Do not use the S(ave 
option here, or you will lose the pro¬ 
gram text file. 

Choose the C(hange files option 
and reload the complete program 
text. Repeat the entire process for 
MENU2, EX1, and EX2 (naming the 
Help files FRAME2, FRAMES, and 
FRAME4). When you execute the 
program and request Help, the dis¬ 
play should show the applicable part 
of the source code. 

Installing the Help System 

You can install the Help system in 


any program by appropriately filling 
in the blanks. First, copy the type 
declarations, the global variables, the 
console control procedures, and the 
IniL_Variables procedure directly 
into your program. Next, copy the 
Help procedure, setting the constant 
PREFIX to that for your own Help 
files and the constant START_ 
BLOCK to 0 (for ASCII or data files) 
or 2 {for Pascal text files). 

Then compose a table of contents 
of the Help screens to be provided 
and enter it in the program's global 
constants section. After that, insert 
calls to Help in the body of your pro¬ 
gram wherever Help is to be pro¬ 
vided, and copy the procedure 

Get_String—to use wherever Help 

will be available during string input. 
Use the technique demonstrated by 
the procedure Examplel to provide 
Help anywhere else in your program. 
The next step is to copy the menu 
procedure, changing the entries, pro¬ 
gram actions, and HELP calls to fit 
your program. 

Finally, use the Pascal editor or any 
other text editor that can write a for¬ 


matted text file on disk to compose 
your Help frames, limiting each 
frame to 23 or fewer lines. Name the 
disk files FRAME1, FRAME2, and so 
on to match the values assigned to 
the help screens in the global con¬ 
stants section. If you are using Pascal 
text files, end all of these file names 
with periods to keep the editor from 
appending "TEXT" to them. 

When you are finished, ask some¬ 
one who's unfamiliar with your sys¬ 
tem to use it to test its usefulness and 
completeness. Note that you can edit 
individual HELP frames as many 
times as necessary; recompile your 
program only if you are adding or 
eliminating frames or changing the 
locations of the HELP calls, the path 
name of the HELP files, or Pascal Text 
files to ASCII files. 

When everything is perfect, you 
can relax in the knowledge that help 
is always available. ■ 


Evans (1206 Karen Ave. f Austin, TX 78757) 
is the owner of PowerTools s, a small research com¬ 
pany primarily engaged in developing new ap¬ 
proaches to Software design and computer use , 


Monitor 
Computing 
Incorporated 


( 213 ) 885-5715 

Mail orders: 


Availability on some items iimited- 
Prices subject to Change 

All items in factory sealed cartons, 
covered by factory warranties. 


Monitor Computing Inc. 

8608 Wilbur Ave. 

North ridge Ca. 91324 


We accept cash, cashiers chpck, 
m/c and visa Credit card use sub¬ 
ject to a 3% surcharge 

Shipping added to air orders. Cal¬ 
ifornia residents add sales tax. 


APPLE PRODUCTS 


16K Memory Card. $55.00 

Microtek Magnum80. $179.00 

Videx BO Col... $249.00 

Microsoft Z-80 ... $249.00 

Microsoft Premium System.... $469.00 

Add-On Drive ... $240.00 

Kraft Joystick. $46,00 

Grapplerf. $119.00 

System Saver... $74.00 

PRINTERS 

Okidata 82 ..$399.00 

Okidata 83 .. $639.00 

Okidata B4p.$949,00 

Okidata 84s.$099.00 

Okidata 92. $490.00 

Okidata 93. ,. $610.00 

C.ltoh 351 Gap ................ $379.00 

C.ltoh 851 Obd. $499.00 

C.ltoh 1550p. $675.00 

C.ltoh 1550s. $735.00 

C.itOh FI 0-40 .$1199.00 

C.ltoh FI 0-55 .$1489.00 

Nec 8023. $399.00 

Nec7710. $1965.00 

Nec 7730. $1965.00 

Toshiba P1350 .$1495.00 

MODEMS 

Hayes Smartmodem 300 $211,00 

Hayes Smartmodeml 200.$499.00 


SPECIALS 


Wabash 8" Diskettes ... $19.00 

Head Cleaning Kit.$23.00 

Smith-Corona TP1 .... $499.00 

ComrexCr-IS.$699.00 

Diablo 630 .$1670.00 

Atari joystick. $9.95 

Axlon 320 K Ramdisk .. $795.00 

EPD Surge Protectors 

Lemon. $48.00 

Peach. $69.00 

Lime. $78.00 

Orange .. $95.00 


MORE MODEMS 


Hayes Micromodem 2... $279.00 

w/term. program_,_ $315.00 

IBM PRODUCTS 

AST Combo Board . $345.00 

Qua dram 4 Function Board ... $270.00 

Tandon 100-2 Disk Drive. $266.00 

Data mac Hard Disk Drives 

6 Megabyte . $1195.00 

12 Megabyte.. ... $1595,00 

18 Megabyte ..$1995.00 

MONITORS 

Taxan Green.$139.00 

Taxan Amber..$149.00 

Taxan RGB Med-Res ......... $329.00 

Taxan RGB Hi-Res.$499,00 

Apple Interface .. ... CALL 

Amdek Color 1 ..$299.00 

Amdek Color 2 . $399.00 

Amdek 300G $139.00 

Amdek 300A . $159,00 

Nec 1201 Green. $169.00 

Nec 1205 Amber. $169.00 

Nec Composite Color... $299.00 

TERMINALS 

Televideo 925 . $695,00 

Televrdeo 950 .$895,00 

Axlon Data!ink ..$289.00 
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Mouse; A Language for 
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celli Books, 1983; 168 pages, 
16 by 24 cm, hardcover, 
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softcover, ISBN-none, $4. 
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Park, CA: The Benjamin/ 
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Ask BYTE 


Conducted by Steve Clarcla 


Under-SSO Modem 
Configured for CCITT 

Dear Steve, 

I built your "modem for 
under $50" and modified it 
for use with CCITT frequen¬ 
cies, which are standard in 
South Africa. (See "A Build- 
ItYourself Modem for Under 
$50," August 1980 BYTE, page 
22.) I also expanded it to 
allow switching between 
answer and originate modes. 
What follows shows that the 
additional modifications cost 
less than $5, 

The main feature of my 
design lies in the use of 
CMOS (complementary 
metal-oxide semiconductor) 
bilateral analog switches 
(CD4066, MC14066, etc.). 
These allow all switching to 
be done on the printed-cir¬ 
cuit board, controlled by a 
SPOT (single-pole, double¬ 
throw) switch on the front 
panel. As the 4066 is various¬ 
ly described as having a max¬ 
imum supply voltage of 15 or 
18 V (volts), 1 designed my 


system and the CCITT fre¬ 
quencies. For the CCITT 
system, the higher frequen¬ 
cy is the space code, which 
is the reverse of the Bell 
system. To get around this, I 
simply moved gate (c) of the 
4011 in your design to invert 
the output of IC4(b) before 
entering ICZ Q3 now feeds 
directly to Q2 via a 4.7k 
resistor. 

Referring to your param¬ 
eter-value equations for the 
bandpass filters in figure 3 
(page 32), it is seen that foT 
a fixed capacitance C: 

(1) bandwidth is defined by 

R3 

(2) gain is defined by R1 

(3) center frequency is deter¬ 

mined by R2. 

I left the bandwidth the 
same. After some juggling 1 
came up with R1 = 4.7k 
(which increases the gain 
somewhat) and the following 
values for R2: 

fo = 1080 R2-2943 


Originate Answer 



Bel! 

CCITT 

Bell 

CCITT 

Mark 

1270 

980 

2226 

1650 

Space 

1070 

1180 

2026 

1850 


Table 1: Comparison of Bell standard and CCITT frequencies, 


figure 1 (repeated twice). 

As mentioned above, the 
4066 is supplied from +5 and 
-5 V to encompass equal 
swings above and below 
ground potential. The actual 
swing is very small. Up fo 
this point, only half a 4066 
package is required to switch 
the bandpass filter between 
originate and answer modes. 

I kept the demodulator's 
timing capacitor Co constant 
at 0.022/iF (microfarad). This 
gave me the following values 
for Ro; 

fo=1080 Ro-42087 
fo-1750 Ro-25974 


In the modulator section, 
the center frequency for the 
NE567/XR567 triangular- 
wave oscillator is given ap¬ 
proximately by f=1/RC If R 
is held constant, then for fre¬ 
quencies fl and f2 capaci¬ 
tances Cl and C2 would be 
required as follows: 

Cl = J2 
C2 fl 

Your original design had: 


where: 


This is realized in practice as 
shown in figure 2. I altered 


£2 

fl 


1270 

1070 


1.187 


circuit to work off +5 and 
“5-V supplies. I found no 
difficulty in operating the 
XR2211 at 5 V, 

Table 1 shows the com¬ 
parison between the Bell 


fo = 1750 R2-808 

The on-resistance of a 4066 is 
around 90 to U0 ohms. After 
some experimentation, we 
get to the practical circuit in 


R1 to 220k and C n to 0.068^F, 
Your original component 
value for C F of O.OOS^F does 
not match up with EXARfs 
design sheets, but I agree 
that it works better. 


This is close enough, par¬ 
ticularly considering the 
tolerances of the com¬ 
ponents. I retained these 
capacitor values for the 



CD4065 



HIGH FDR 
ANSWER 


Figure 1: Solid-state switch alters microphone-driven filter to allow 
either answer or originate modes. The switch is a CMOS 4066 type, 


Figure 2: Demodulator-control circuit modified to allow switching 
between answer and originate modes. 
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HIGH FOR 
LOW FREQUENCY 



HIGH FOR 
ANSWER 


Figure 3: Answer or originate tones are modulated by simple control signals. 


originate mode, where our 
frequencies give: 


f2 = 1850 
fl 1650 


This still appears satisfactory. 

For the answer mode, I 
switched in an additional 
capacitor of d015^F in parallel 
and a different preset poten¬ 
tiometer. This gives us: 


f 2 
fl 


1180 

1190 


1.204 


and: 


a 

C2 


40.7 

37 


37 = 1.100 


This does not look very 
good, but works quite well in 
practice, helped a little by the 
fact that the original formula 
f = IIRC is not quite correct. 
I therefore have the circuit 
shown in figure 3. 

I used one 4066 gate to in¬ 
vert the control switch signal, 
as some analog switches are 


on while others are off. The 
final 4066 gate was then used 
to hold the transmit carrier 
permanently on when in 
answer mode* 

I have constructed 22 of 
these modems to date, with¬ 
out major difficulties* Minor 
problems all revolve around 
the use of a 4011 in the linear 
mode: the gate handling Car¬ 
rier Detect tends to oscillate 
for a time while changing 
state and affects the other 
gates in the package. Also, A- 


type CMOS is definitely not 
suitable* T would like to ex¬ 
tend the time delay on the 
Carrier Detect, but this is not 
practical for the same reason* 
The mid-frequency of the 
filters tends to shift with com¬ 
ponent tolerances, but all 
have worked so far. My com¬ 
plete circuit is diagrammed in 
figure 4, page 286-287. 

The circuit can be im¬ 
proved still further, but this 
will increase the component 
count even more. For my 


How good are you at maintaining good health? 


Test yourself. Find out how much you know about first aid, accident 
prevention, home nursing skills and reducing your risk of heart dis¬ 
ease. This is not a pass or fail test. Its purpose is to tell you how well 
you're doing in maintaining good health. 


1 


What should you do to control 
bleeding from a wound? 


u Apply pressure directly over 
the wound. 

h Run cold water over the 
wound. 

c Apply a tourniquet. 


3 


The best place to check the 
pulse in an emergency is at the: 


a Upper arm. 
h Neck. 
c Wrist. 
d Thigh. 


2 Overweight individuals are 
at greater risk for: 


a Diabetes. 
b G aI! b1 ad tier d i seas e. 
c High blood pressure. 
d Alt of the above. 


4 


What are the most common 
symptoms of high blood pressure? 


a Dizziness. 
b Headaches. 
c Heart palpitations, 
d No symptoms, usually. 


H.vstFEgs . ( i \ a ay ay (4 y 

Score 25 points fur each correct answer. 
100 — Excellent : Your answers show 
you re aware of the importance of 
maintaining good health. 

75 — Good ; Bui there's mom for 
improvement. 

50 or below — You need hel p! Call 
Red Cross for a lifting of the health and 
safety courses available at your local 
e hap ter. Countless lives have been 
saved through safety and health skills 
learned through Red Cross courses. Be¬ 
cause of these skills, millions of Amer¬ 
icans live safer, happier, healthier lives. 


American 
Red Cross 



A Put*c Semes d This Magazine BB 
& The Advertising Council Gw*’ 


Well Help WillYou? 
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Ask BYTE 


money, I propose using a 
digital modem chip, such as 
the Motorola MC14412 in the 
next version, 

Peter Hers, Vice-Chairman 
Transvaal Amateur 
Computer Club 
Randburg, South Africa 

7 have received a number of 
letters from experimenters who 
have modified that original 
modem circuit. The Circuit 
Cellar and Ask BYTE are good 
test beds for checking various 
designs , and l have modified it 
a few times myself We are in 


good company however, since 
thousands of this design and the 
newer version presented in the 
March 1983 BYTE have been 
sold. (See “Build theECM-103, 
An Originate/Answer Modem/' 
page 26.) . , .Stew 


Extending the Bus 

Dear Steve, 

I've stuffed my S-100 com¬ 
puter, a North Star II, quite 
full, the power supply is 
heavily loaded, and the sys¬ 


tem runs hotter than i like. 

Is it feasible to build or buy 
another box with mother¬ 
board slots and power sup¬ 
ply and extend the bus into 
it? Or would 1 have essential¬ 
ly insurmountable problems 
with unterminated or mis¬ 
matched lines, noise, pulse 
distortion or delay, etc.? The 
distance between the 
motherboards would only be 
about 6 inches or so, and I've 
never encountered any ill- 
effects from using an ex¬ 
tender board that big for 
troubleshooting. 


Can you give me any sug¬ 
gestions? 

Burt H, Andrews 
Potomac, MD 


It seems that no matter how 
large the motherboard is, there 
are never enough slots to han¬ 
dle all of the cards. Extending 
the S-100 bus is feasible if some 
precautions are taken. The most 
important one is to keep the ex¬ 
tension cable or card as short as 
possible and ensure that the pro¬ 
cessor board is capable of driv¬ 
ing the additional boards . 


R2 

470K 



Figure 4: The complete modem circuit as modified for Answer and Originate CCITT. 
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If a separate power supply is 
used, tie it to the new expansion 
hoard only . Naturally, the two 
units should have a common 
ground, 

To minimize noise on the bus, 
some form of termination, either 
active or passive, should be incor¬ 
porated. Placing the processor 
board near the middle of the two 
units will effectively reduce the 
length of the bus. You might 
consider mounting the two 
motherboards back-to-back. This 
would allow the interbus board 
connection to be less than an 
inch. * , , Steve 


Humidity Detection 

Dear Steve, 

I have a digital clock and 
thermometer module but I 
also want to be able to 
monitor humidity. What kind 
of sensing device can I use 
for this? 

Dennis C White 
Whiteman AFB, MO 

Of the several means of 
measuring humidity (wet and 
dry bulb thermometers, horse¬ 
hair hygrometers, etc J, the 
simplest method is to use a 


h umidty-sensitive resistance ele¬ 
ment. One such unit is the 
Model PCRC-11 manufactured 
by Phys-Chemical Research 
Carp., 36 West 20th St. f New 
York, NY WOll (222) 924-2070, 
It consists of a chemically treated 
styrene copolymer It responds 
very rapidly because its 
humidity-sensitive portion is at 
the surjkce. 

A circuit using this element 
was described in the June 5, 
1980 issue of EDN magazine. 
(See "An Elegant 6-lC Circuit 
Gauges Relative Humidity'' by 
]im Williams.) The output is a 


DC voltage from 0 to 10 V for 
a humidity range of 0 to 100%, 
and the circuit features an 
overall 2% acatracy : The 0 to 10- 
V output can be fed to a voltage- 
to-frequency converter and 
counted by a simple computer 
program to read relative humidi¬ 
ty. According to the article, the 
unit cost about $30. . * . Steve 


Bar-Code Reader for 
Popular Computers 

Dear Steve, 

Do you know where 1 can 
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buy an inexpensive (less than 
$225) bar-code reader that I 
can use with my Osborne 1? 

Rich Weiss 
Fullerton, CA 

I am not aware of a bar-code 
reader made exclusively for the 
Osborne 1, but Hewlett-Packard 
makes a Digital Wand, called the 
Model HEDS-3000 . It sells for 
around $100 and can be inter¬ 
faced to any computer. 

An article describing the con¬ 
struction and interfacing of such 
a unit appeared in the November 
1981 BYTE ("Build a Bar-Code 
Scanner Inexpensively " by 
Bradley W Bennett, page 62). In 
addition, a BYTE Book, Bar 
Code Loader by Ken Budnick, 
contains general bar-code loader 
algorithms with detailed assem¬ 
blies for the 6800, 6502, and 
8080 processors , Best of all, the 
book is only $2. , . . Steve 


Electronic Office 
Messenger 

Dear Steve, 

1 have a pet project that is 
an outgrowth of certain com¬ 
munications inefficiencies in 
my commercial real estate 
brokerage office, I find it dif¬ 
ficult and annoying to put 
one telephone call on hold 
while I find out who is call¬ 
ing on another line. This is 
true for each of the ten asso¬ 
ciates here. Audible signaling 
in newer Bell equipment isn't 
helping. 

I would like to build a sys¬ 
tem, not involving video-dis¬ 
play terminals, to display in¬ 
formation at our desks re¬ 
garding who is calling or in 
the lobby to visit us, as keyed 
in by our secretary. To mini¬ 
mize the inconvenience of 
wiring up our suite of offices, 

I would like to send the in¬ 
formation over the AC line, 
in a manner similar to the 
BSR light-switching system 
available for about $100. 
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If this goes together and is 
well received in my company, 
I would like to sell systems to 
other companies as a sub¬ 
sidiary activity, and could 
capitalize such a subsidiary 
with $50,000 or so. Therefore 
1 have sent in a patent pre¬ 
liminary application to see if 
anything in this system idea 
is novel enough to protect. 

My hobbyist activities have 
been on the level of building 
Heathkits. I would appreciate 
any direction you might be 
able to provide in this matter, 
J. Ross Millie 
Dallas, TX 

Your pet project of a com¬ 
munications device between a 
secretary and multiple, associates 
is both novel and practical. The 
following comments are offered 
for your consideration: The use 
of an alphanumeric keypad by 
the secretary is perhaps the 
simplest and most convenient 
means for data transmission. A 
switching device could be wired 
into the keyboard to send the 
data to the proper associate. 

The idea of sending data 
through the AC power lines is 
definitely feasible (for some 
ideas, see this month's Circuit 
Cellar, "Build a Powerline 
Carrier-Current Modem" on 
page 36 ) but in a large building, 
one must be sure that all of the 
offices are supplied from a com¬ 
mon power transformer. Other * 
wise the signal will not be re¬ 
ceived at the other end. The 
readout can be virtually any 
device , and function keys could 
be added for return messages. In 
short, your idea can be easily ac¬ 
complished with some custom 
hardware , 

My choice would be to invest 
in some 9-inch video terminals 
and have one on each desk. They 
can be hard-wired together or 
connected via signals through 
the power line. These new ter¬ 
minals are not very expensive 
and are very chic and proper on 
an executive's desk in this day 
and age. Also, they can serve as 
terminals for electronic mail. 


stock market quotes, or whatever 
data your company may require. 
With the increased usage of 
computers in the office, a small 
investment now will pay off very 
quickly and will allow easy ex¬ 
pansion to more sophisticated 
systems. . , . Steve 


FFft on Home 
Computers 

Dear Steve, 

I would like to know how 
to analyze audio signals us¬ 
ing FFT (fast Fourier trans¬ 
form) programs. I am also in¬ 
terested in phase shift, group 
delay, and similar concepts, 
Keith Russell 
Pullman, WA 

An excellent article on the 
theory and applications of fast 
Fourier transforms appeared in 
the December 1978 BYTE , (See 
"Fast Fourier Transforms on 
Your Home Computer" by W. D. 
Stanley and S. }. Peterson, page 
14.) In addition, a BASIC pro¬ 
gram for the spectral analysis of 
an input signal zoas included in 
the article. . . . Steve 


Reformatting POP/11 

Dear Steve, 

Do you know of any way 
that a microcomputer run¬ 
ning the CP/M operating sys¬ 
tem can access floppy disks 
intended for a DEC (Digital 
Equipment Corporation) 
PDP/11 running the RT-11 
operating system? I guess 
there are several levels to 
consider: the first might 
simply be the capability of 
reading disk data files; the 
second might be to read 
high-level language source 
programs and either run 
them, modify them to run, or 
just make them available for 
editing. Another consider¬ 
ation and probably most 
useful (i,e., hardest) would 
be a capability to use 280 


machine-language programs 
either by translating them or 
emulating a CF/M machine. 
Thank you for your help. 
Barbara Olsen 
Belchertown, MA 

/ know of two programs, called 
Reformat ter, that will allow 
reading and writing IBM 3740- 
or DEC KF-Tl-forrmtted disks on 
a CP/M system. They feature 
bidirectional data transfer and 
full directory manipulation. The 
programs can be obtained from 
Microtech Exports Inc., Suite 2, 
467 Hamilton Ave ., Palo Alto, 
CA 94301, (415) 324-9114. Each 
program costs $249 and is avail¬ 
able from stock. . . . Steve 


BASIC Input Control 

Dear Steve, 

I recently purchased a 
Sinclair ZX81, and I find its 
features to be surprisingly 
numerous. 1 realize that the 
computer is very limited, but 
1 don't know much about 
electronics, so I really don't 
know how limited it is, 

I have been trying to write 
some game programs, but 
my efforts have been stymied 
by the fact that 1 can't figure 
out a way to keep from 
breaking the run of the pro¬ 
gram while still allowing in¬ 
put from the keyboard, I 
have been told that it requires 
a PEEK statement; however, 
! have found no listing in the 
programming guide that tells 
me how to do this. Where 
can I find this information? 
Bruce Ward 
Noblesville, IN 

On page 92 of your Sinclair 
ZX81 BASIC Programming 
Manual, you'll find the func¬ 
tion IN KEYS, This function 
reads the keyboard and can be in¬ 
serted in your game program to 
give you the input control that 
you need. (See listing 1.) 

By inserting such a routine in 
your program and having your 
program loop by every few in- 

















Listing 1: An example of the function INKEY$ in ZX81 BASIC. 
100 LET A$ = ENKEY$ 

105 HEM PRESS T TO TURN OBJECT ON SCREEN 
110 IF A$ - 'T' THEN GOTO 200 
115 REM PRESS S TO STOP OBJECT ON SCREEN 
120 IF A$ = "S" THEN GOTO 300 


200 TURN ROUTINE 


300 STOP ROUTINE 
ETC 

structions, you can monitor the 
keyboard for instant input to 
change the action , * * . Steve 


TWo In the Hand 

Dear Steve, 

I own a TR5-8G Model I 
and would like to buy the 
documentation to Visicalc* 
What books would you sug¬ 
gest? Also, 1 want to buy a 
second floppy-disk drive* 
Should I buy a 40-track unit 
when all of my disks have 
been formatted on a 35-track 
drive? 

Ian Buda 
Flushing, NY 

An axellent book for Visicalc 
documentation is The Power of 
Visicalc, by Robert Williams and 
Bruce Taylor (Management In¬ 
formation Source , 1626 North 
Vancouver Ave,, Portland, OR 
97227). 

A 40-track unit will work fine 
with 35-track formatted disks * 
The 40-track unit will simply 
have five extra tracks * The disk- 
controller hardware and/or soft¬ 
ware controls the head position 
of the disk , so you will not 
automatically gain additional 
storage when you plug in the 
new drive. . . * Steve 


Inexpensive Home¬ 
brew Terminals 

Dear Steve, 

I am trying to put together 
an inexpensive terminal to 


use a local university's com¬ 
puter from my home* My 
target expense is $200* AfteT 
reading your articles on the 
Comm-80 {"I/O Expansion 
for the TRS-80," June 1980 
BYTE, page 42) and "A Build- 
It-Yourself Modem for Under 
$50" (August 1980 BYTE, 
page 22), I've come up with 
a few ideas: 

Get the Sinclair ZX81, build 
the appropriate serial inter¬ 
face and modem; or I can get 
an RCA 606 serial keyboard 
and build the required video 
interface and modem* 

I would appreciate it if you 
could provide me with some 
better sources for my project. 
Bill Chau 
San Francisco, CA 


Your goal of an under-$20Q 
terminal can be achieved in 
several ways * The use of the 
Sinclair ZX81 with a modem 
and serial interface is an excellent 
idea and offers the ability to add 
"smart terminal" capability if it 
becomes necessary. It appears to 
be the easiest to construct and 
debug . 


Handheld LCD Terminal" page 
54.) It featured a one-line LCD 
display and should fall within 
your $200 limit if you are frugal. 
1 am not certain, however if the 
small display is acceptable for 
your needs. 

You may also want to consider 
the Skul-Tek terminal kit. It is a 
circuit board that, when assem¬ 
bled , provides all the electronics 
for an 80-line by 24-character 
video terminal. It is available for 


$279 from Romac Computer 
Equipment, 240 West Market 
St. f FOB 589, Somonauk, JL 
60552. One drawback is that 
you would still need to buy a 
video monitor, so the total may 
be beyond your budget. John Bell 
Engineering sells a similar unit 
that costs $199.95 assembled and 
tested. Contact John Bell 
Engineering Inc., 1014 Center 
St., San Carlos, CA 94070, (415) 
592-8411 * . * * Steve* 


The RCA 606 serial keyboard 
with modem and video interface 
will also achieve your goal but 
requires more building and 
debugging time. Your time and 
available test equipment may 
figure in your decision. 

In my February 1983 Circuit 
Cellar article, I described a low- 
cost termiml for use with the Z8 
microcomputer : (See "Build a 


In "Ask BYTE," Steve Garcia answers questions on any area of 
micrecomputing. The most representative questions received each 
month will be answered and published. Do you have a nagging 
problem? Send your inquiry to: 

Ask BYTE 
do Steve Garcia 
ROB 582 

Glastonbury CT 06033 

If you are a subscriber to The Source, chat with Steve [TCE317) 
directly. Due to the high volume of inquiries, personal replies can¬ 
not be given Be sure to include "Ask BYTE" in the address, 



PROGRAMS 


BYTEK’s SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER—SYSTEM 15 


Features: 

•Bipolar PROMS. 

• Micros - (8741 1 48, 49, 51,55A) 

• 1/0-6 baud rates, 13 formats including 
Intellec, Textronix and Motorola, 

•EPROMs, {2708 - 27256) 

• Gang option - programs eight at once. 

• Remote control standard. 


S15-R 

$695 


OVER 250 
DEVICE TYPES 


FUNCTIONS crc-ram 

DISPLAY DEVICE DATA LOAD DATA 
EDIT RAM DATA COMPARE F 

DEVICE PROGRAM FILL MEMO! 

TYPE SELECTION BLOCK MO\ 




COMPARE FIELDS 
FILL MEMORY FIELD 
BLOCK MOVE 
DIAGNOSTICS 
and mare. 


<r . YQa, 


ImLhAhIhIhI computer systems corp 

4089 S. Rogers Circle #7 Boca Raton, FL 33431 (305) 272-2051 


Circle 57 on inquiry card. 
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Clubs and Newsletters 


Fortune 

In the Bay Area 

A nonprofit users group 
for owners of the Fortune 
32:16 computer (/fug) meets 
regularly in the San Francisco 
Bay Area and produces a 
newsletter entitled Fortune 
Users Group . New members 
are welcome- For further 
details, write to Ned 
Hamilton, (/fug), FOB 1501, 
Lafayette, CA 94549, or call 
(415) 283-1885. 


Apple III 
Users Group 

Adam's Apple, a nonprofit 
organization for Apple III 
users, offers a free first-year 
membership and graphic 
software to all Apple m 
owners. For information, 
send a large self-addressed, 
stamped envelope to David 
Adams, Adam's Apple III, 
FOB 3151, Redwood City, CA 
94064. 


Northern VA 
Atari Users 

NQVAIARI, an Atari users 
group in Northern Virginia, 
meets on the second Sun¬ 
day of the month in Chan¬ 
tilly, Virginia. Members have 
access to a program library of 
disks and tapes. Annual 
dues are $15 and include a 
subscription to the news¬ 
letter, Current Notes. The 
newsletter is available to non¬ 
members for $12 a year (12 
issues). For more details, 
contact Tim Kilby, NOVAIARI 
Users Group, Rt. 1, Box 
288-B, Sperryville, VA 22740. 


Newsletter Focuses 
on Home Control 

The Microcomputer Home 
Control Newsletter is a quarter¬ 


ly publication that covers 
hardware and software appli¬ 
cations for home control: 
telecommunications, securi¬ 
ty, monitoring utilities, and 
evaluations of new products. 
It costs $9.97 a year. For infor¬ 
mation, write to Russ 
Eberhart, FOB 797, Colum¬ 
bia, MD 21044. 


Overseas 

Communication 

The Japan Microcomputer 
Club in Tokyo welcomes 
new members, user group 
information, and newsletters 
from microcomputer users 
groups from around the 
world. For details, contact 
Keigo Aono, Japan 
Microcomputer Club, Room 
313, 3-5-8 Shrbakoen, Minato- 
Ku, Tokyo 105, Japan, tel.: 
03-438-1869 or Telex: CICC 
J27544. 


Amarillo Apples 

Apple Information and 
Data Exchange (AIDE), an af¬ 
filiate of the International Ap¬ 
ple Corps (IAC), meets on 
the second Thursday of each 
month at 7 p.m. at Amarillo 
College in Amarillo, Texas. 
AIDE maintains a software 
library and a cooperative 
bulletin board that is open to 
local dubs, (806) 374-9711. 
Annual dues are $15 and in¬ 
clude a subscription to a 
bimonthly newsletter. Ex¬ 
changes are welcome. For 
further information, contact 
Ronald Jones, AIDE, FOB 
30878, Amarillo, TX 79120, or 
call (806) 352-7934. 


Ventura County, 
California 

The Cabrillo Computer 
Club (formerly the Ventura 
County TRS-80 Computer 


Club) produces a monthly 
newsletter, Micro Info Ex¬ 
change , and supports a 
bulletin-board service, called 
the Data Express, that has 
more than 40 programs. The 
club meets monthly and 
sponsors a 24-hour dedicated 
phone line and occasional 
swap meets. For details, write 
to Glenn Bennett, Cabrillo 
Computer Club of Ventura 
County, POB 3032, 
Camarillo, CA 93011. 


Meet In the 
Southeast of 
Michigan 

General meetings of the 
South Eastern Michigan 
Computer Organization 
(SEMCO) are held each 
month. SEMCO is a non¬ 
profit organization and 
charter member of the Mid¬ 
west Affiliation of Computer 
Clubs (MACQ. A $10 annual 
membership entitles you to a 
subscription to SEMCQ's 
newsletter, Data Bus. News¬ 
letter exchanges are welcome. 
All correspondence relative 
to SEMCO may be addressed 
to SEMCO, POB 02426, De¬ 
troit, Ml 48202; inquiries 
about the newsletter should 
be addressed to Data Bus , 
Frank Voss, POB 43, Wyan¬ 
dotte, MT 48192. 


Computerfsts 
Meet In San Diego 

Anyone interested in com¬ 
puting is welcome to attend 
the monthly meetings of the 
San Diego Computer Society 
The dub maintains a com¬ 
munity bulletin-board system 
for use by members and pro¬ 
duces a monthly newsletter. 
Personal Systems . Annual 
membership costs $15 in the 
US., $25 overseas, and in¬ 


cludes a subscription to the 
newsletter. For further infor¬ 
mation, write to the San 
Diego Computer Society, 
POB 81537, San Diego, CA 
92138. 


International 
Science Exchange 

The Scientific Microcom¬ 
puting Association at the 
University of Lyon in France 
welcomes any scientific com¬ 
puter users, particularly Ap¬ 
ple users. Scientists are en¬ 
couraged to exchange infor¬ 
mation about scientific 
calculations, graphics, 
languages, computer com¬ 
munications, and ex¬ 
periments. For information, 
contact Dr. Yves Boudeville, 
IRC-CNRS, 2 Avenue Albert 
Einstein, 69626 Villeurbanne, 
Cedex, France. 


Hardcore Computing 
In the Northwest 

Hardcore Computing , a 
newsletter produced every 
month by Softkey Publish¬ 
ing, contains software 
reviews, technical notes, and 
programs. Subscriptions are 
$20 in the U.S., $29 in 
Canada; foreign rates vary. 
Sample copies are available 
for $5 in the US. and $8 
elsewhere. For details, write 
to Hardcore Computing , Soft- 
key Publishing, POB 44549, 
Tacoma, WA 98444, or call 
(206) 581-6038. 


Educators; Save Time 

The Digest of Software 
Reviews: Education is a quar¬ 
terly journal containing 
abstracts of selected, indexed 
reviews on educational soft¬ 
ware packages. Annual sub¬ 
scriptions are $43.95; dis¬ 
counts are available for 
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schools, colleges, and educa¬ 
tors. Bor information, contact 
The Digest of Software Reviews; 
Education , School and Home 
Courseware Inc., Suite C, 
1341 Bulldog Lane, Fresno, 
CA 93710, or call (209) 
227-4341, 


For Elementary 
and High Schools 

The National Educational 
Computer Library (NEC0L) 
is a nonprofit educational 
organization dedicated to 
assisting schools nationwide 
in meeting computer needs. 
The organization produces 
the National Educational Com¬ 
puter Review five times a year. 
For further details, write to 
the National Educational 
Computer Library, POB 293, 
New Milford, CT 06776, or 
call (203) 354-7760. 


CPUP News 
from ETUG 

The ET-3400 Users Group 
(ETUG) is a nonprofit, in¬ 
dependent source of infor¬ 
mation about the Heath 
Company ET/ETA-3400 
microprocessor trainer. Both 
new and experienced com¬ 
puter users are invited to 
become members. Dues are 
$16 in the US. and Canada 
and $22 elsewhere. Member¬ 
ship entitles you to receive 
the quarterly newsletter, 
CPiiP News, Submitted ar¬ 
ticles and newsletter ex¬ 
changes are welcome. Write 
to ETUG, 11231 Oak St., El 
Monte, CA 91731. 


ETUG Chapter 
In Los Angeles 

Owners of the Heath Com¬ 
pany ET/ETA-3400, who live 
in southern California, can 
attend monthly meetings of 
the Los Angeles Chapter of 
the ET-3400 Users Group 


(LAETUG) at the Heathkit 
Electronic Center, 2309 South 
Flower, Los Angeles, CA 
90007. For further informa¬ 
tion, call Gilbert Murillo at 
(213) 749-0261. 


Electronic 
Business Bonus 

Computer Comps provides 
programs and information 
for real-estate professionals, 
appraisers, investors, syn¬ 
dicators, brokers, managers, 
and attorneys. The $20 an¬ 
nual membership fee in¬ 
cludes a newsletter, access to 
a database, electronic mail, 
Telex services, and group 
purchase discounts. For 
details, call Jim Clyde at (914) 
358-2335 or 358-7102 (com¬ 
puter), or write Computer 
Comps, 48 Burd St., Nyack, 
NY 10960. 


Atari Group on 
North Shore 

Owners and users of the 
Atari 400/800 personal home 
computer are welcome to 
join a group on the Massa¬ 
chusetts North Shore. Users 
exchange information on get¬ 
ting the most from their 
Atari. For details, send a self- 
addressed, stamped enve¬ 
lope to the North Shore Atari 
Computer Users Group, 
POB 2052, West Peabody, 
MA 01960, or call Joseph 
Birkner at (617) 535-3749. 


Informed 
Apple Users 

The Central HI Apple Users 
Group (CIA) meets on the 
second Tuesday of each 
month at 6:30 p.m. in the 
Peoria Public Library in 
Peoria, Illinois, to discuss 
Apple-related topics. A 
newsletter, the CM Informer, 
is produced and newsletter 
exchanges are welcome. For 


details, contact the Central Ill 
Apple Users Group, POB 
1462, Peoria, 1L 61602. 


GTE Telenet Reports 

The GTE Telenet Report is a 
monthly tabloid produced by 
GTE Telenet Communica¬ 
tions Corporation that con¬ 
tains national and interna¬ 
tional news on communica¬ 
tions. Tor details, write to the 
GTE Telenet Communica¬ 
tions Carp., 8229 Boone 
Blvd., Vienna, VA 22180. 


Big K, Little k 

Little k is a bimonthly 
newsletter produced by 
Poundfoolish Publications for 
pocket-computer users. It in¬ 
cludes reviews of tested pro¬ 
grams, software, and infor¬ 
mation for program authors. 
A sample issue is $1.50; an 
annual subscription is $12. 
For information, write to Lit¬ 
tle k f POB 75, Dubuque, LA 
52001. 


Tl to Service 
Tymshare Equipment 

In mid-March, Tymshare 
entered an agreement with 
Texas Instruments whereby 
Tl will handle maintenance 
calls and equipment repairs 
for users of Tymsha re-sup- 
plied equipment. For repair 
work, users can call (800) 
231-3128, or in Texas, (800) 
572-3300, 24 hours a day, 7 
days a week. Because Tym¬ 
share supplies its customers 


Atari Users Meet In 
West Valley 

The West Valley Atari Users 
Group (WVAUG) welcomes 
users of Atari computers. 
Separate monthly meetings 
are held for both experi¬ 
enced and novice users. 
Membership dues are $12 a 
year, which includes a 
monthly newsletter, access to 
the disk library maintained by 
the dub, and discounts on 
purchases. For details, con¬ 
tact Larry Stemke, WVAUG, 
19400 Lemay St., Reseda, CA 
91335. 


Long Islanders Meet 

An IBM Personal Com¬ 
puter users subgroup of the 
Long Island Computer Asso¬ 
ciation (IBM PC LICA} meets 
on the second Friday of every 
month on the campus of the 
New York Institute of Tech¬ 
nology, Commack, New 
York, in room 10, For details, 
contact Marvin Friefeld, 3 
Lyndron Ave,, Smithtown, 
NY 11787, or call (516) 
724-0574 between 5 and 10 
p.m. weekdays.* 


with computer hardware 
from a variety of manufac¬ 
turers, this single-source 
maintenance service frees 
users from having to locate 
several different companies 
when problems arise. 

Tymshare is an interna¬ 
tional telecommunications 
and information-manage¬ 
ment company. Corporate 
headquarters are located at 
20705 Valley Green Dr., 
Cupertino, CA 95014, (408) 
446-6000, ■ 


If you would like BYTE readers to know about your dub or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 
Hancock, NH 03449. Overseas groups are encouraged to par¬ 
ticipate. Please allow at least three months for your announce¬ 
ment to appear. 


BYTE's Bits 
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Software Received 


Apple 

Alcor Pascal, a compiled 
language. This implementa¬ 
tion of the Pascal language 
requires that programs be 
translated to an object for¬ 
mat. It includes guides, a 
tutorial, and a master index. 
For the Apple II with CP/M; 
floppy disk, $199. Alcor 
Systems, $00 West Garland 
Ave. #204, Garland, TX 
75040. 

The Bank Street Writer, a 

children's word-processing 
program. This classroom- 
oriented program makes it 
easier to type, revise, store, 
retrieve, and print text. Three 
disks are included with docu¬ 
mentation, a teacher's refer¬ 
ence guide, and a section for 
students. For the Apple II and 
lie; floppy disk, $95. Scholas¬ 
tic Inc., 730 Broadway, New 
York, NY 10003. 

Boa, an arcade-type game. 
Recover the jewel of your 
king hidden in mazelike 
caverns using high-resolution 
graphics, sound effects, and a 
continuous musical score. For 
the Apple II; floppy disk, 
$29.95. Micro Magic, Suite 
C, 908 Memorial Parkway 
NW, Huntsville, AL 35801. 

Chargen V1.0, a character- 
generator program for televi¬ 
sion production. It includes a 
production display program 
and an automatic display 
program for bulletin-board 
type applications. For the 
Apple II; floppy disk, $125. 
Boston Media Consultants, 
19 Damon Rd., Scituate, MA 
02066, 

College Directions, a pro¬ 
gram that helps college- 
bound individuals choose 
from 1300 four-year colleges 
and universities based on in¬ 
dividual interests and college 
assessments. For the Apple II 


and II Plus; floppy disk, 
$250. Systems Design Associ¬ 
ates Inc., 723 Kanwha Blvd, 
E, Charleston, WV 25301. 

The Dark Crystal, a fantasy- 
adventure game in which you 
journey through a make-be¬ 
lieve land. Using the com¬ 
puter as your hands, feet, 
eyes, and ears you must re¬ 
store a shard of the crystal to 
its place and solve a series of 
puzzles. For the Apple II and 
II Plus; floppy disk, $39.95, 
Sierra/On-Line Inc., 36575 
Mudge Ranch Rd., Coarse- 
gold, CA 93614. 

File-Fax 2,0, a database-man¬ 
agement program that in¬ 
cludes user-friendly applica¬ 
tions such as inventory con¬ 
trol, customer files, mailing 
lists, purchase records, and 
more. For the Apple II and II 
Plus; floppy disk, $149. 
TMQ Software Inc., 82 Fox 
Hill Dr., Buffalo Grove, IL 
60090, 

Financial Facts, a series of 
tools that instantly computes 
the majority of data needed 
in personal and small-busi¬ 
ness financial management. It 
contains 20 programs includ¬ 
ing up-to-date depredation 
methods. For the Apple II 
and II Plus; floppy disk, 
$59.95. Howard W. Sams & 
Co. Inc., 4300 West 62nd St., 
Indianapolis, IN 46268. 

Krail's College Board SAT 
Preparation Series, an educa¬ 
tional-testing program. Pre¬ 
pare students for high school 
SAT exams by diagnosing 
skill areas and planning drill 
and practice in the areas 
where the student needs it 
most. For the Apple II; flop¬ 
py disk, $299.95. Krell Soft¬ 
ware Corp., 1320 Stony 
Brook Rd., Stony Brook, NY 
11790. 

The Latin Hangman, an edu¬ 
cational game. This variation 


on the Hangman game teach¬ 
es Latin words and terminol¬ 
ogy. For the Apple II; floppy 
disk, $29.95. George Earl, 
1302 South General Mc¬ 
Mullen, San Antonio, TX 
78237, 

Math Blaster, an educational 
program that develops basic 
mathematical skills in stu¬ 
dents ages 6 through 12. It 
contains 600 problems in 
math functions, fractions, 
and percents as well as an 
editor and an arcade game. 
For the Apple 0, II Plus, and 
lie; floppy disk, $49.95. 
Davidson and Associates, 
6069 Groveoak Place #14, 
Rancho Palos Verdes, CA 
90274, 

The Missing Ring, an arcade- 
type game. Many have 
searched for the wizard's 
ancient ring and lived to re¬ 
gret it. Find your way 
through a maze, solve the 
mystery, and claim the Miss¬ 
ing Ring. For the Apple II; 
floppy disk, $29.95. Data- 
most Inc., 8943 Fullbright 
Ave., Chatsworth, CA 
91311. 

Money Tool, a money-man¬ 
agement program that pro¬ 
vides a complete report of 
your spending pattern. It 
allows allocation of funds for 
fixed expenses, semi-fixed 
costs, and detemines how 
much is left for discretionary 
purchases. For the Apple II 
Plus; floppy disk, $59.95, 
Howard W. Sams & Co, Inc, 
(see address above). 

Music Games, a package of 
twelve colorful games useful 
in mastering the art of music 
by training students of all 
ages to recognize musical 
notes and rhythms both vis¬ 
ually and audibly. For the 
Apple II Plus; floppy disk, 
$39.95. Howard W, Sams & 
Co. Inc. (see address above). 


The Pascal Toolkit, a utility 
package that contains a char¬ 
acter generator, an image- 
creation utility, DOS-to- 
Pascal conversion in both 
text and pictures, and a new 
library unit called Grafix- 
stuff. For the Apple II, II 
Plus, and lie; floppy disk, 
$24.95. Wize Buys, POB 
1588, Orem, UT 84057. 

Pinball Paradise, four pin- 
ball-simulation games. For 
the Apple; floppy disk, 
$24,95. Golden Knight Soft¬ 
ware, 11 Lark Lane, Hunting- 
ton, CT 06484. 

Pinball Paradise II, four dif¬ 
ferent pinball-simulation 
games. For the Apple; floppy 
disk, $24.95. Golden Knight 
Software (see address above). 

SAUCE, this high-level pro¬ 
gramming language allows 
you to run applications that 
result in increased productivi¬ 
ty, For the Apple II Plus and 
lie; floppy disk, $400. Sonora 
Enterprises, POB 4841, Albu¬ 
querque, NM 87196, 

Scoreboard. A program that 
records and displays game 
scores in large graphic char¬ 
acters on the screen, It can 
display up to eight names of 
players who are tied or win¬ 
ning. For the Apple II Plus 
and Ik; floppy disk, $17,95. 
Rosecom Computer Prod¬ 
ucts, 604 East Arcadia, 
Peoria, IL 61603, 

Spectre, an arcade-type 
game. While you're lost in 
outer space, the Questers, the 
most vicious life form in the 
universe, are swarming 
through space ports seeking 
to destroy you. Think and 
act quickly if you hope to 
survive. For the Apple II or II 
Plus; floppy disk, $29.95, 
Datamost {see address 
above). 

Star Maze, an arcade-type 
game in which you must find 
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the 9 power jewels in each of 
16 levels of the maze and 
return them to your mother- 
ship, Avoid or destroy alien 
ships with bullets or a limited 
supply of antimatter bombs. 
For the Apple 11; floppy disk, 
$34.95. Sir-tech Software 
Inc;, 6 Main St,, Ogdens- 
burg, NY 13669. 


Atari 

A.E f , an arcade-type game. 
Squadrons of menacing sting 
rays are attacking you and 
eluding your missiles. You 
will be doomed unless you 
can chase them into outer 
space. Requires a joystick. 
For the Atari 400/800; floppy 
disk, $34,95. Broderbund 
Software Inc., 1938 Fourth 
St, San Rafael, CA 94901. 

Crisis Mountain, an arcade- 
type game . Your mission is to 
defuse bombs planted by ter¬ 
rorists in the treacherous 
caverns of an active volcano. 
To reach them you must go 
through a maze avoiding 
boulders, tunnels, lava, and a 
radioactive bat. Requires a 
joystick. For the Atari 
400/800; floppy disk, $34.95. 
Synergistic Software, Suite 
201, 830 North Riverside Dr., 
Renton, WA 98055. 

G.I. Joe Cobra Strike, an 
arcade-type game. The head¬ 
quarters of the Special Mis¬ 
sion Forces is under siege by 
the archenemy, Cobra, an 
evil organization determined 
to take over the world. To 
defend the camp, you must 
destroy the cobra. For the 
Atari 2600; cartridge, $30. 
Parker Brothers, 50 Dunham 
Rd., Beverly, MA 01915. 

No Escape, an arcade-type 
game, Jason has taken the 
Golden Fleece and angered 
the gods of Olympus. Im¬ 
prisoned in the Temple of 
Aphrodite and armed with 
stones and magic bricks, 
Jason must fight frenzied 


Furies. For the Atari 2600; 
cartridge, $29.95. Imagic, 981 
University Ave., Los Gatos, 
CA 95030. 

Repton, an arcade-type 
game. As you take over the 
controls of the Star Fighter 
Armageddon , the Quarriors 
are attacking Repton. Stop 
them using your laser gun, 
nuke bombs, radar screen, 
and energy shield. For the 
Atari 800 and 1200; floppy 
disk, $39.95. Sirius Software 
Inc., 10364 Rockingham Dr., 
Sacramento, CA 95827. 

Sky Blazer, an arcade-type 
game. You'll need the WWIII 
jet to clear away radar sta¬ 
tions, avoid supersonic 
tanks, find and destroy I CBM 
installations, and escape mis¬ 
siles as you make your final 
bomb run on the Bungeling 
Empire headquarters. Re¬ 
quires a joystick. For the 
Atari 400/800; floppy disk, 
$31.95. Broderbund Software 
Inc. (see address above). 

Sky Skipper, an arcade-type 
game. The sky's the limit for 
young players as they control 
a dive-bombing plane on a 
daredevil rescue mission. 
Pilots come to the aid of help¬ 
less kittens, turtles, ducks, 
and rabbits held captive by 
gorillas. For the Atari 2600; 
cartridge, $30. Parker 
Brothers (see address above}. 

Strawberry Shortcake, an 
arcade-type game for ages 4 
to 7. The Purple Pieman cast 
an evil spell on Strawberry 
Shortcake and all her friends. 
Now everyone has a body 
that's all mixed up. See if you 
can put Strawberryland char¬ 
acters back together again. 
For the Atari 2600; cartridge, 
$30. Parker Brothers (see ad¬ 
dress above). 

Telengard, an arcade-type 
game. You control a charac¬ 
ter who must descend to the 
depths of Telengard and bat¬ 
tle monsters. Gain strength 


by finding enchanted items. 
Six levels of play. For the 
Atari 800; cassette, $23. The 
Avalon HU! Game Co., 4517 
Harford Rd., Baltimore, MD 
21214, 


Commodore 

Bartender's Friend, a bar- 
recipe guide and liquor term- 
definer program. This auto¬ 
mated program contains hun¬ 
dreds of recipes and bar 
terms. For the Commodore 
64; cassette, $9,95, Raymond 
L. Reynolds, 384 Hyacinth 
St, Fall River, MA 02720. 

Practical*:, an electronic- 
spreadsheet program that lets 
you perform bookkeeping 
operations, several mathe¬ 
matical functions, and pro¬ 
jections. You can enter titles 
and numerical data into rows 
and columns. For the Com¬ 
modore VIC-20; cassette, 
$39.95. Micro Software Inter¬ 
national Inc., 50 Teed Dr. r 
Randolph, MA 02368. 

Programmable Characters 
Package. With these three 
programs, Single-Edit, Multi- 
Edit, and Data Generator, 
programmable characters can 
be designed either singly or in 
up to 5 by 5 blocks. Requires 
a joystick. For the Com¬ 
modore VIC-20; cassette, 
$14,95, Sunshine Software, 
POB 473, Portage, MI 49081. 

Telengard, an arcade-type 
game (see description under 
Atari). For the Commodore 
64 and PET 2001; cassette, 
$23, The Avalon Hill Game 
Co., 4517 Harford Rd., 
Baltimore, MD 21214. 


IBM 

Personal Computer 

Cross Reference Utility, a 
programming aid that pro¬ 
vides the BASIC programmer 
with a complete reference list¬ 
ing of variables within a 


BASIC program. You can re¬ 
view, analyze, and modify 
the program to max im um 
capability. For the IBM Per¬ 
sonal Computer; floppy disk, 
$29.95. Prentice-Hall Soft¬ 
ware Inc., Route 9W, Engle¬ 
wood Cliffs, NJ 07632. 

Night Mission Pinball a 
simulated pinball game in 
which your plane is in a 
World War II night bombing 
run. Use up to four balls and 
flippers to score in a play field 
with five bumpers, seven tar¬ 
gets, nine rollovers, and two 
spinners. For the IBM Per¬ 
sonal Computer; floppy disk, 
$39.95. Sublogic Corp., 713 
Edgebrook Dr,, Champaign, 
IL 61820. 

PL/1-86, an implementation 
of the PL/I language based on 
the ANSI General Purpose 
Subset. The package includes 
a reference manual, program¬ 
ming guide, and command 
summary. For the IBM Per¬ 
sonal Computer; floppy disk, 
$750. Digital Research, POB 
579, 160 Central Ave., 
Pacific Grove, CA 93950. 

Peachtext 5000, a package 
that combines word process¬ 
ing, financial planning, and 
simple database management 
features for a complete per¬ 
sonal-productivity system. It 
incorporates Random House 
Electronic Thesaurus, the 
Peachcalc electronic spread¬ 
sheet, and more. For the IBM 
Personal Computer; floppy 
disk, $395. Peachtree Soft¬ 
ware Inc., 8th Floor, 3445 
Peachtree Rd, NE, Atlanta, 
GA 30326. 

Pie:Writer, a word-process¬ 
ing package that includes 
split-screen editing, full use of 
the keyboard, and custom¬ 
ized function-key support. 
This program can process 
two files at once and provides 
virtual-file storage. For the 
IBM Personal Computer; 
floppy disk, $199.95. Hayden 
Software Co,, 600 Suffolk 
St, Lowell, MA 01853. 
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Software Received 


The Screen Generator, a 
screen-management program 
that provides a generalized 
method to design, build, and 
change screens in minutes for 
computer applications. It can 
be used to build screens "out¬ 
side" of the application 
because all screen informa¬ 
tion is stored and updated on 
libraries external to your pro¬ 
grams. For the IBM Personal 
Computer; floppy disk, $125. 
K & S Systems, FOB 643, 
Drexel HiO, PA 19026. 

S mar Term/PC, a terminal- 
emulator program that lets 
your IBM Personal Computer 
function like a Digital Equip¬ 
ment Corporation VT100, 
VT101, VT102, or VT52 ter¬ 
minal. It implements features 
such as setup mode, character 
attributes, line and character 
insert and delete, and full 
local printer support. For the 
IBM Personal Computer; 
floppy disk, $150. Persoft 
Inc., 2740 Ski Lane, Madi¬ 
son, WI 53713. 

Stock Portfolio Reporter, a 
program that gives investors 
current information on as 
many as 100 stock accounts. 
Market prices can be updated 
automatically from log-on to 
log-off using Dow Jones 
News/Retrieval. For the IBM 
Personal Computer; floppy 
disk, $179. Micro Investment 
Systems Inc,, POB 8599, 
Atlanta, GA 30306. 


TRS-80 

Assignment: Europe, a trav¬ 
el-simulation game in which 
10 players receive different 
travel assignments and must 
find the most efficient way to 
complete them using different 
communications between 
various cities in Europe. For 
the TRS-80 Models I and III; 
floppy disk, $24.75. Triangle 
Software, POB 58182, 
Raleigh, NC 27658. 


Banking, an investing game 
in which you try to generate 
the largest amount of income 
through the use of competi¬ 
tive marketing, careful ex¬ 
pansion, and a well-chosen 
advertisement budget. For 
the TRS-80 Models I and III; 
floppy disk, $29.75, Triangle 
Software (see address above). 

Draw, a graphics and text 
program that lets you draw 
designs on the screen using 
cursor control keys, special 
commands, and automatic 
drawing routines. You can 
save displays on disk or in 
your own programs. For the 
TRS-80 Model III; floppy 
disk, $29,95, Lichen Soft¬ 
ware, 6603 North Lee St., 
Spokane, WA 99207. 

Fraction Math Quiz, a math- 
drill program that contains 
five levels of problems in 
fraction operations. Intuitive 
reasoning skills are encour¬ 
aged by the multiple-choice 
format for students ranging 
from elementary to high 
school. For the TRS-80 Color 
Computer, cassette, $14.95, 
Creative Technical Con¬ 
sultants, POB 652, Cedar 
Crest, NM 87008, 

Kwikdraw, a fast graphics 
and text program written in 
machine code that lets you 
move, duplicate, and erase 
your designs of figures 
and/or text. Save and load 
displays in BASIC, ASCII, or 
object codes. For the TRS-80 
Model III; floppy disk, 
$74.95, Lichen Software (see 
address above). 

Mu**sic, a musical program 
that uses four simultaneous 
notes without additional 
hardware. This program in¬ 
cludes two voices you select, 
tempo adjust, functional dis¬ 
play of note position, more 
than four octaves, reserve 
storage for 2000 notes, and 
direct play from the key¬ 
board. For the TRS-80 Color 
Computer; cassette, $19.95. 


Saffron Software, 5306 Birch 
Grove Dr., San Jose, CA 
95123. 

Propack, a machine-language 
package that gives you simple 
and foolproof access to your 
Profile files from a BASIC 
program. Assign a string ar¬ 
ray for each file to be used 
and address your files by 
logical record number or in¬ 
dex keys. For the TRS-80 
Model III; floppy disk, $75. 
The Small Computer Co., 
Suite 1200, 230 West 41st St,, 
New York, NY 10036, 

Prosort, a data-organizer 
program that sorts data into 
almost any order for print, 
inquiry, and Superscrip sit 
selection operations. The 
program, for use with Profile 
III + , includes five print in¬ 
dexes and an inquiry index. 
For the TRS-80 Model III; 
floppy disk, $150. The Small 
Computer Co. (see address 
above). 

Telengard, an arcade-type 
game (see description under 
Atari). For the TRS-80 
Models I and III; cassette, 
$23. The Avalon Hill Game 
Co., 4517 Harford Rd., Balti¬ 
more, MD 21214. 


Other Computers 

Clip, a CP/M utilities pack¬ 
age that allows the user to 
store command files, edit 
lines and files, and use a 
built-in calculator program. 
It contains over 50 com¬ 
mands. For CP/M-based sys¬ 
tems; floppy disk, $49.95. 
Thought ware Inc., Suite 4, 
2450 East Speedway, Tucson, 
AZ 85719, 

HexPrintR, a utility program 
for Wordstar that allows you 
to take advantage of the full 
capabilities of your printer. 
You can send any number of 
any type of characters to 


your printer from any place 
in your text. For the Osborne 
1? floppy disk, $39, CL Soft¬ 
ware & Computer Products, 
1380 Garnet Ave., E149, San 
Diego, CA 92109. 

Hidden Palace. You assume 
the role of a treasure hunter 
trying to find a priceless vase 
amidst several dangers in an 
ancient jungle palace. For the 
Texas Instruments 99/4A; 
cassette, $14,95. Innovative 
Data Co,, 1041 Dan Kuyken¬ 
dall Cv., Memphis, TN 
38111, 

War Boats, a game in which 
you place your boats on a 10 
by 10 grid and try to guess 
the positions of your oppo¬ 
nent's boats. Sink boats with 
shots that are displayed 
graphically on the screen. For 
the Timex/Sinclair 1000; cas¬ 
sette, $2.99. Computer 
Heroes, 1961 Dunn Rd, , East 
Liverpool, OH 43920. ■ 


This is a list of software 
packages that have been 
received by BYTE Publications 
during the past month. The list 
is correct to the best of our 
knowledge, but it Is not meant 
to be a full description of the 
product or the forms in which 
the product is available. In 
particular, some packages may 
be sold for several machines or 
in both cassette and floppy- 
disk format; the product listed 
here is the version received by 
BYTE Publications. 

This Is an a I Mn elusive list 
that makes no comment on the 
quality or usefulness of the 
software listed. We regret that 
we cannot review every soft¬ 
ware package we receive. In¬ 
stead, this list is meant to be a 
monthly acknowledgment of 
these packages and the com¬ 
panies that sent them. All soft¬ 
ware received is considered to 
be on loan to BYTE and is 
returned to the manufacturer 
after a set period of time. Com¬ 
panies sending software pack¬ 
ages should be sure to include 
the list price of the packages 
and (where appropriate] the 
alternate forms in which they 
are available. 
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Event Queue 


August 1983 


August 

Engineering Summer Confer¬ 
ences, Chrysler Center for 
Continuing Engineering Edu¬ 
cation, North Campus, Uni¬ 
versity of Michigan, Ann 
Arbor. Two of the seven 
courses offered this month 
are “Software Design Tech¬ 
niques and Ada" and “Opera¬ 
tions Research and the Man¬ 
agement Sciences: Methods 
and Tools." The fees are $600 
and $675, respectively. For 
course outlines and registra¬ 
tion details, contact Engineer¬ 
ing Summer Conferences, 200 
Chrysler Center, North Cam¬ 
pus, University of Michigan, 
Ann Arbor, MI 48109, (313) 
764-8490, 

AygUSf 

Unix Seminar, various sites 
throughout Canada. This 
three-day seminar serves as 
an introduction to the Unix 
operating system. It includes 
discussions of standard user- 
level programs and com¬ 
mands for file manipulation, 
word processing, and pro¬ 
gramming. The pros and cons 
of Unix for specific applica¬ 
tions and such application 
areas as database and real¬ 
time processing, data com¬ 
munication, and office auto¬ 
mation are explored. The fee 
is $645. For information, con¬ 
tact the Center for Advanced 
Professional Education Inc,, 
11928 North Earlham, 
Orange, CA 92669, (714) 

633-9280. 

August-September 

How to Document a Com¬ 
puter System as It Is Being 
Developed, various sites 
throughout the U.S. and 
Canada. This one-day work¬ 
shop presents a series of sim¬ 
ple procedures that can be 
followed in recording the 
results of each task performed 
during the development of 


a computer system. The fee is 
$155, Contact Technical 
Communications Associates, 
Suite 210, 1250 Oakmead 
Parkway, Sunnyvale, CA 
94086, (800) 277-3800, ext, 
977; in California, (800) 
792-0990, ext. 977. 

A ugust-Septem be r 

Local Networks: Promise In¬ 
to Practice, various sites 
throughout the U.S, This 
two-day seminar will focus 
on the criteria for designing 
and choosing local networks 
and the experiences that users 
have had in selecting and in¬ 
stalling local networks. The 
fee is $595, Full details are 
available from Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035, 

August-Cktober 

Repair of Microcomputer- 
based Equipment, various 
sites throughout the U.S. and 
Canada. This lecture/labora¬ 
tory sequence is intended for 
field-service personnel,en¬ 
gineers, and technical writ¬ 
ers. The seminar describes 
general servicing practices 
that are applied to the subsys¬ 
tems of any microprocessor 
family. For further informa¬ 
tion, contact the Registrar, 
Testek Consultants Inc,, 1000 
North Patton St,, Arlington 
Heights, 1L 60004, (312) 

577-2134. 

A ugust-Novem ber 

Applying the New Tools for 
Profit and Cash Flow Plan¬ 
ning: Graphics and Personal 
Computers, various sites 
throughout the U.S. This 
two-day course is designed to 
help certified public accoun¬ 
tants improve and expand 
management advisory ser¬ 
vices by using new graphics 
tools to improve managers' 
understanding and use of 
financial planning. A special 
type of graph designed for 
financial planning and de¬ 


cision making will be fea¬ 
tured. Fees range from $225 
to $295. For more informa¬ 
tion on the course, contact 
the Purcell Letter on Graphics 
for Management, POB 
06008, Columbus, OH 43206, 
(614) 444-6571. For a course 
schedule and registration de¬ 
tails, contact Matthew 
Malok, American Institute of 
Certified Public Accountants, 
1211 Avenue of the Amer¬ 
icas, New York, NY 10036, 
(212) 575-3848. 

A ugust-December 

IEEE Conferences and 
Meetings, various sites 
around the world. The Insti¬ 
tute for Electrical and Elec¬ 
tronics Engineers (IEEE) 
sponsors conferences, meet¬ 
ings, and workshops cov¬ 
ering high-technology issues. 
For details, contact the IEEE 
Computer Society, Suite 300, 
1109 Spring St,, Silver 
Spring, MD 20910, (301) 

589-8142. 

A ugust-December 

Intensive Two-Day Seminars 
for Professional Develop¬ 
ment, Worcester Polytechnic 
Institute, Boston metropoli¬ 
tan area, and Hartford and 
Stamford, CT, Among the 
seminars being offered are 
'The Engineer as Manager/' 
'Inventory Control: Using 
Computers," and "Funda¬ 
mentals of Data Processing." 
For in-house seminar infor¬ 
mation, call Robert J. Hall at 
(617) 793-5574. For a seminar 
bulletin and registration in¬ 
formation, contact Ginny 
Bazarian, Office of Con¬ 
tinuing Education, Higgins 
House, Worcester Polytech¬ 
nic Institute, Worcester, MA 
01609, (617) 793-5517. 

August-December 

Systems Development Docu¬ 
mentation; Forms Method, 
various sites throughout the 
U.S, and Canada. This one- 
day seminar is designed for 


data-processing managers, 
project leaders, program¬ 
mers, and technical writers. 
Topics to be covered include 
system design documenta¬ 
tion, format and style guide¬ 
lines, and options for end- 
document publication. The 
course fee is $155, which in¬ 
cludes all materials. In-com¬ 
pany presentations are avail¬ 
able for groups of 10 or more. 
For details, contact Technical 
Communications Associates 
Inc., 1250 Oakmead Park¬ 
way #210, Sunnyvale, CA 
94086, (800) 227-3800, ext. 
977; in California, (800) 
792-0990, ext. 977, or (408) 
737-2665. 

August 10-12 

Microcomputers and High 
Technology in Vocational 
Education Conference, Con¬ 
course Hotel, Madison, WI. 
Beginning and advanced 
classes on microcomputers, 
presentations on vocational 
education programs, and 
software exhibits will be fea¬ 
tured, For details, contact 
Judy Rodenstein or Roger 
Lambert, Vocational Studies 
Center, 964 Educational Sci¬ 
ences Building, University of 
Wisconsin, 1025 West John¬ 
son St., Madison, WI 53706, 
(608) 263-4367 or 263-2704. 

August 11-13 

Personal Computer Inter¬ 
facing and Scientific Instru¬ 
ment Automation, Williams¬ 
burg, VA. This workshop 
provides each participant 
with hands-on experience in 
wiring and testing interfaces. 
The fee is $395. Call or write 
Dr. Linda Leffel, C.E.C., Vir¬ 
ginia Polytechnic Institute 
and State University, Blacks¬ 
burg, VA 24061, (703) 

961-4848, 

August 15-17 

Small Computers in Criminal 
Justice Agencies, Cincinnati, 
OH. This conference is de¬ 
signed to help beginners un- 
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derstand and appreciate the 
use and application of micro¬ 
computers in criminal justice 
agencies. The fee is $285, 
which includes luncheons, 
continuing education units, 
and materials. Contact Carol 
Strand, Anderson Publishing 
Co 4 , 646 Main St., POB 
1576, Cincinnati, OH 45201, 
(800) 543-0883; in Ohio, 
(800) 582-7295, 

August 15-19 

Advanced C Topics Seminar, 
New York, NY. Practical 
topics for C programmers are 
covered in this course offered 
by Plum Hall Inc. Areas of 
interest include portability, 
efficiency, readability, de¬ 
bugging, packaging, and in¬ 
terfacing. For further details, 
contact Joan Hall, Plum Hall 
Inc,, 1 Spruce Ave., Cardiff, 
NJ 08232, (609) 927-3770, 

August 15-19 

Managing People, Produc¬ 
tivity, Projects, Profitability, 
Worcester Polytechnic Insti¬ 
tute, Worcester, MA. This 
course covers the entire man¬ 
agement spectrum from com¬ 
munications and negotiating 
to controlling particular proj¬ 
ects. The fee is $975. Contact 
Kathy Shaw, Office of Con¬ 
tinuing Professional Educa¬ 
tion, Worcester Poly techie 
Institute, Worcester, MA 
01609, (617) 793-5517. 

August 16-17 

Polymer Materials for Elec¬ 
tronic Applications, Hyatt 
Rickey's Hotel, Palo Alto, 
CA. The fee for this short 
course is $395. For informa¬ 
tion, contact Continuing Ed¬ 
ucation in Engineering, De¬ 
partment 622N, University of 
California Extension, 2223 
Fulton St., Berkeley, C A 
94720, (415) 642-4151. 

August Id-19 

Landsat: Sensor Design & 
Operation, University of 
California, Santa Barbara. 
This course is intended for 
users of remote-sensor data, 


including geographers, geo¬ 
logists, and engineers. It 
covers such topics as sensor 
requirements and user needs, 
sensor-design principles and 
tradeoffs, and multispectral- 
scanner and thematic-mapper 
operation. It's cosponsored 
by the Santa Barbara Re¬ 
search Center and the Na¬ 
tional Oceanic and Atmo¬ 
spheric Administration. The 
fee is $450. For a brochure, 
contact J. Welsman, Univer¬ 
sity of California Extension, 
Santa Barbara, CA 93106, 
(805) 961-3697. 

August 17-19 

SNA and Teleprocessing Ac¬ 
cess Methods, Hyatt Re¬ 
gency, New Brunswick, NJ, 
This course traces the evolu¬ 
tion of data-communications 
software. Topic areas include 
host-control software re¬ 
quirements and SNA (system 
network architecture) con¬ 
cepts, protocols, and imple¬ 
mentations. The registration 
fee is $645, Full details are 
available from the Center for 
Advanced Professional Edu¬ 
cation, 11928 North Earlham, 
Orange, CA 92669, (714) 
633-9280. 

August 18-19 

Computer Literacy for Law¬ 
yers. Denver, CO. This semi¬ 
nar is intended to introduce 
attorneys to basic computer 
concepts and their applica¬ 
tion to the practice of law. 
Topics will include the speci¬ 
fic uses, costs, and benefits of 
using computers in legal prac¬ 
tice, The fee is $550, which 
includes reference materials. 
Group discounts are avail¬ 
able. For further information, 
contact Kathryn Mann, Cen¬ 
ter for Legal Studies, 1926 
Arch St,, Philadelphia, PA 
19103, (215) 732-6999, 

August 19-21 

The Second Annual National 
Heath Users Group (HUG) 
Conference, Hyatt Regency 
O'Hare, Chicago, IL. A prod¬ 
ucts display and seminars on 


topics of interest to 
Heath/Zenith users will be 
featured. Contact HUG, Hill¬ 
top Rd., St. Joseph, MI 
49085, (616) 982-3463. 

August 20 

The First Annual Ham A 
Chip Flea Market, La Salle 
College, Philadelphia, PA. 
Computer software, hard¬ 
ware, ham radio, electronics, 
and sound equipment will be 
featured. Contact the Phila¬ 
delphia Area Computer Soci¬ 
ety, POB 1954, Philadelphia, 
PA 19105, (215) 951-1255. 

August 21-26 

The Fourth World Congress 
on Medical Informatics- 
MEDINFO S3, RAI Interna¬ 
tional Congress and Exhibi¬ 
tion Centre, Amsterdam, The 
Netherlands. This event com¬ 
bines scientific, technical, 
and social programs. Ap¬ 
proximately 300 scientific 
papers will be presented on 
health and hospital systems, 
clinical laboratory systems, 
imaging, nursing applica¬ 
tions, and preventive and oc¬ 
cupational care. Demonstra¬ 
tions, product exhibits, film 
and video sessions, tours, 
workshops, and special-inter¬ 
est meetings will be held. The 
conference language will be 
English, Further details are 
available f rom the MEDINFO 
83 Congress Office, En- 
schedepad 41-43, NL-1324 

GB Almere-Stad, The 
Netherlands. 

August 22 

The Revolution in Telecom¬ 
munications Technologies: 
Integrating Telecommunica¬ 
tions Into Corporate Strate¬ 
gy, Worcester, MA. This ex¬ 
ecutive briefing outlines 
specific ways to reduce com¬ 
munications costs and offers 
techniques for developing a 
basis of integration and plan¬ 
ning among various parties 
within an organization. The 
fee is $690. Information on 
in-house executive presenta¬ 
tions is available from Robert 


J. Hall at (617) 793-5574. For 
complete details, contact Ms. 
Ginny Bazarian, Office of 
Continuing Education, Wor¬ 
cester Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 

August 22-26 

The National Conference on 
Artificial Intelligence- 
AAAI-83, Washington Hil¬ 
ton Hotel, Washington, DC. 
This conference is sponsored 
by the American Association 
for Artificial Intelligence 
(AAAI). Displays of compu¬ 
ter hardware and software, 
formal presentations, and the 
Fredkin Chess Prize Competi¬ 
tion highlight this conference. 
Contact Claudia Mazzetti, 
AAAI, 445 Burgess Dr., 
Menlo Park, CA 94025, (415) 
328-3123. 

August 23 

The Revolution in Telecom¬ 
munications Technologies: 
Integrating Telecommunica¬ 
tions Into Corporate Strate¬ 
gy, New York, NY. For de¬ 
tails, see August 22. 

August 23-24 

Indycon '83, Convention 
Center, Indianapolis, IN. 
This conference and exhibi¬ 
tion features more than 35 
technical sessions and 300 ex¬ 
hibition booths devoted to 
microcomputers and elec¬ 
tronic components. Contact 
Indycon '83, POB 40312, In¬ 
dianapolis, IN 46260, (317) 
875-7711. 

August 24-26 

SNA and Teleprocessing 
Methods, Marriott Hotel, 
Portland, OR. For details, see 
August 17-19. 

August 25-26 

Fundamentals of Data Pro¬ 
cessing for the Non Data- 
Processing Executive, Wash¬ 
ington, DC. Major topics to 
be covered include computer 
technology, the functions of 
an information system, the 
development of applications 
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software, and the costs and 
benefits of information sys¬ 
tems. This seminar is pre¬ 
sented by the Wharton 
School of the University of 
Pennsylvania. The fee is 
$795. In-house programs are 
available. For details, con¬ 
tact Wharton FDP Seminar, 
Registrar-Processing Center, 
30-30 Borden Ave,, Long 
Island City, NY 11101, (212) 
392-9441. 

August 26-28 

Computers for Farm and 
Family, St. Paul, MN, This 
seminar and trade show, or¬ 
ganized by the Minnesota 
Agricultural Extension Ser¬ 
vice and The Farmer/Dakota 
Farmer magazine, will be 
held in conjunction with the 
Minnesota State Fair. Fea¬ 
tured will be exhibits, presen¬ 
tations, and educational ses¬ 
sions for experienced com¬ 
puter users and the novice 
farm and home computer 
user. Contact Sandra J. 
Becker, Of Bee of Special Pro- 
grams-XY, 405 Coffey Hall, 
University of Minnesota, 
1420 Eckles Ave., St. Paul, 
MN 55108, (612) 373-0725. 

Aujjusf 26-28 

The First IBM PC Faire, Civic 
Auditorium and Brooks Hall, 
San Francisco, CA. The focus 
of this fair will be on hard¬ 
ware, software, and applica¬ 
tions for the IBM Personal 
Computer. Technical confer¬ 
ences, formal papers, product 
expositions, and special-in¬ 
terest group meetings will be 
held. For details, contact IBM 
PC Faire, 345 Swett Rd., 
Woodside, CA 94062, (415) 
851-7077. 

/iugtisf 26-September $ 

The Internationa] Telecom¬ 
munications, Scientific, and 
T echnical Expo co nf erence - 
Tdexpo China 1983, Foreign 
Trade Center, Guangzhou 
(Canton), Jiangxi Province, 
People's Republic of China. 
The theme of this eommuni- 
cations-equipment show is 


"An Integrated Telecommu¬ 
nications System for China." 
Displays will include aero¬ 
space equipment, computers, 
and peripherals. Additional 
information is available from 
AVP Expositions Co. Ltd., 
Suite 13, 13/F, Block A, 
Wahkai Industrial Center, 
221 Texaco Rd., NT Hong 
Kong; tel: 0-239003; Telex: 
40725 AVPEX HX. 

August 28 

The Tenth Annual Ham- 
fest/Computerfest, Hershey, 
PA. This event, sponsored by 
the Central Pennsylvania Re¬ 
peater Association, will fea¬ 
ture a large indoor dealer and 
flea market area. For details, 
contact Timothy R. Fanus, 
WB3DNA, 6140 Chambers 
Hill Rd., Harrisburg, PA 
17111, (717) 564-0897 be¬ 
tween noon and 8 p.m. 

August 29-31 

DBMS-M 4 Systems, Wash¬ 
ington, DC. For details, con¬ 
tact the Continuing Educa¬ 
tion Institute, Oliver's Car¬ 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, (213) 
824-9545. 

Augusf 29-31 

Printed Circuit Fabrication, 

Red Lion Inn, San Jose, CA. 
This technical seminar probes 
a variety of issues relating to 
printed-circuit board manu¬ 
facturing. It's sponsored by 
PMS Industries, publisher of 
Printed Circuit Fabrication 
magazine. The cost for the 
complete program is $300. 
The per day rate is $125. 
Contact Mike Brody, Printed 
Circuit Fabrication/West 
Coast, Suite 105S, 4010 

Moorpark Ave., San Jose, 
CA 95117, (408) 246-5575. 

August 30 

Meeting Internal Audit Ob¬ 
jectives with Statistical Sam¬ 
pling—Tests of Compliance, 
Los Angeles, CA. Designed 
as an introduction to or re¬ 


fresher course in applying at¬ 
tribute sampling to compli¬ 
ance tests of internal con¬ 
trols, this seminar addresses 
the cost-effectiveness and 
techniques of statistical sam¬ 
pling. Contact Joe Bartley, 
Coopers & Lybrand, Nation¬ 
al Professional Education, 80 
Park Plaza, Newark, NJ 
07102, (201) 621-5715. 


September 1983 


Sep tern ber-October 

Computer-assisted Manual 
Writing, various sites 
throughout the U.S. This 
one-day seminar is designed 
to teach attendees how to 
produce good software man¬ 
uals. The sponsor will dem¬ 
onstrate a software package 
for automated documenta¬ 
tion development called 
Manual Maker. The fee is 
$195. For further informa¬ 
tion, contact Promptdoc, 833 
West Colorado Ave., Colo¬ 
rado Springs, CO 80905, 
(303) 471-9875. 

September-N ovember 

Computer Showcase Expos, 

various sites throughout the 
U.S. This popular show will 
bring together hardware and 
software manufacturers, 
dealers, and consumers of 
small computer systems. For 
details, contact The Interface 
Group, 160 Speen St., POB 
927, Framingham, MA 
01701, (800) 225-4620; in 

Massachusetts, (617) 
879-4502. 

Sep tember-Nattember 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Hands- 
On Pascal Workshop/ 1 
"Structured Design and Pro¬ 
gramming/' "Software Proj¬ 
ect Management," and "De¬ 
fining Software Require¬ 
ments, Specifications, and 
Tests." Fees range from $695 


to $845. For information, 
contact Ruth Dordick, Inte¬ 
grated Computer Systems, 
3304 Pico Blvd., POB 5339, 
Santa Monica, CA 90405, 
(213) 450-2060, 

September-December 

Software Workshops in 
MMSFORTH, Boston metro¬ 
politan area* These work¬ 
shops are public versions of 
the professional training 
Miller Microcomputer Ser¬ 
vices (MMS) offers to client 
companies in support of the 
MMSFORTH product line. A 
variety of topics and skill 
levels are covered. Full details 
are available from Miller 
Microcomputer Services, 61 
Lake Shore Rd., Natick, MA 
01760, (617) 653-6136. 

Sepiember-Januaiy 1984 

Technology Opportunity 
Conference, various sites 
throughout the U.S, This 
conference series focuses on 
the convergence of optical- 
storage, videodisc, and com¬ 
puter technologies. For full 
details, contact Technology 
Opportunity Conference, 
POB 14817, San Francisco, 
CA 94114, (415) 626-1133. 

September 1-2 

The First Meeting of the 
European Chapter of the As¬ 
sociation for Computational 
Linguistics, University of 
Pisa, Italy. A variety of for¬ 
mal papers will address such 
topics as syntax, parsing, and 
language generation; speech 
analysis and synthesis; and 
software tools and program¬ 
ming languages for computa¬ 
tional linguistics. Contact 
Harold Somers, Centre for 
Computational Linguistics, 
UMIST, POB 88, Manchester 
M60 1QD, England. 

September &10 

Asian International Electri¬ 
cals, Electronics, and Com¬ 
munications Exhibition '83- 
Elecom Asia '83, Stadium Ne¬ 
gara, Kuala Lumpur, Malay¬ 
sia. This trade show serves as 
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a showcase for a wide spec¬ 
trum of high-technology 
equipment and materials. 
Government ministers from 
the five ASEAN (Association 
of Southeast Asian Nations) 
countries (Indonesia, Malay¬ 
sia, Philippines, Singapore, 
and Thailand) will attend. 
For details, contact Technol¬ 
ogy Marketing Analysis 
Corp,, Suite 428, 680 Beach 
St., San Francisco, CA 
94109, (415) 474-3000. In Ma¬ 
laysia, contact ISE Manage¬ 
ment (M) SDN BHD r 3-A 
Jalan SS 24/8, Taman Me- 
gah, Petaling Jaya, Selangor, 
Malaysia; tel: 749377; Telex; 
MA 37204 AKMISE. 

September 6-10 

The 1983 AAM1 Regional 
Meeting, Detroit, Ml. The 
Association for the Advance¬ 
ment of Medical Instrumenta¬ 
tion (AAMI) has tailored this 
program of tutorial courses, 
technical service seminars, 
and product displays to ad¬ 
dress the regional needs of the 
Detroit area. Contact the 
AAMI, 1901 North Fort 
Myer Dr,, Arlington, VA 
22209, (703) 525-4890. 

September 3-10 

Personal Computer Interfac¬ 
ing and Scientific Instrument 
Automation, Greensboro, 
NC. For details, see August 
11-13. 

September 11-14 

The American Data Services 
(ADS) Users Seminar, Marri¬ 
ott Resort, Lincolnshire, IL. 
This seminar focuses on the 
ADS inventory-management 
system. A procedural cost 
system for hospital depart¬ 
ments will be introduced. 
Contact Sharon Spencer, 
American Data Services, 
Suite 210, 900 North Shore 
Dr., Lake Bluff, IL 60044, 
(312) 295-6850. 

September 13-15 

AUTOFACT Europe Con¬ 
ference and Exhibition, 

Palexpo Exhibition Center, 


Geneva, Switzerland. This 
conference, cosponsored by 
the Society of Manufacturing 
Engineers (SME) and the In¬ 
stitution of Production Engi¬ 
neers of London, England, 
will focus on the technologies 
of automated and computer- 
integrated manufacturing for 
European production. Tech¬ 
nical sessions will explore 
both theory and applications 
strategies. A complementary 
products display will be fea¬ 
tured. Contact the Society of 
Manufacturing Engineers, 
Public Relations Department, 
One SME Dr., POB 930, 
Dearborn, MI 48121, (313) 
271-0777. 

September 13-15 

Midcon/83 and Mini/Mi- 
ero-Midwest/83, Chicago, 
IL. Topics on the professional 
program include computer 
simulation, energy manage¬ 
ment, laser applications, and 
printed-circuit-board tech¬ 
nology. An exhibit area is 
planned. For further informa¬ 
tion, contact Electronic Con¬ 
ventions Inc., 8110 Airport 
Blvd., Los Angeles, CA 
90045, (213) 772-2965. 

September 13-15 

Peripherals 'S3, Mo scone 
Center, San Francisco, CA. 
Full details are available from 
Cahners Exposition Group, 
Cahners Plaza, 1350 East 
Touhy Ave., POB 5060, Des 
Plaines, IL 60018, (312) 

299-9311. 

September 14-16 

Euromicro 'S3, Madrid, 
Spain. This ninth annual 
symposium will cover micro¬ 
processing and program¬ 
ming. Speeches will address 
economic and social aspects 
of microprocessors and 
trends in VLSI (very large- 
scale integration) technology. 
Tutorials, seminars, and an 
exhibition are planned. The 
highlight of this event is the 
Euromouse contest, in which 
mechanical mice from around 
the world race around a 


maze. A complete program is 
available from Euromicro, 
TH Twente, POB 217, De¬ 
partment INF, Room A312, 
7500 AE Enschede, The 
Netherlands; tel; (31) (53) 
338799; Telex; 44200 Thes. 

September 15-16 

Ethernet-type Local Net¬ 
works, San Francisco, CA. 
This is the third program in 
the four-part Architecture 
Technology Corporation 
1983 Forum Series. This pro¬ 
gram will bring together 
manufacturers and users of 
local network schemes to ex¬ 
change information in an in¬ 
formal setting. The format in¬ 
cludes presentations, panel 
discussions, and a techno¬ 
logical summary. The fee is 
$395. For further informa¬ 
tion, contact the Architecture 
Technology Corp., POB 
24344, Minneapolis, MN 
55424, (612) 935-2035. 

September 15-16 

The Second Annual Indiana 
Computer Expo, Convention 
Center, Indianapolis, IN, 
This exposition is designed 
for business end-users inter¬ 
ested in mini- and microcom¬ 
puters, software, word pro¬ 
cessing, graphics, services, 
and peripherals. Contact 
Ernie Kerns & Associates, 
Trade Show Department, 
Suite 201, 2555 East 55th 
Place, Indianapolis, IN 
46220, (317) 259-8111. 

September 16-18 

The First Annual Heart of 
Texas Computer Show, Con¬ 
vention Center, San An¬ 
tonio, TX. This show will 
emphasize small-business sys¬ 
tems for financial and inven¬ 
tory control, agribusiness, 
education, and personal 
needs. More than 200 hard¬ 
ware, software, and peri¬ 
pheral vendors will display 
their wares. Show details are 
available from Robin G. 
Mann, Heart of Texas, POB 
12094, San Antonio, TX 
78212, (512) 226-4636. 


September 16-18 

Great Southern Computer & 
Electronics Show '83, Me¬ 
morial Coliseum, Jackson¬ 
ville, FL. Computers, elec¬ 
tronics, and information ser¬ 
vices will be featured. Con¬ 
tact Great Southern Com¬ 
puter & Electronics Shows, 
POB 655, Jacksonville, FL 
32201, (904) 384-6440. 

September 19-21 

The Third Annual Videodisc 
Conference, New York Hil¬ 
ton Hotel, New York, NY. 
For details, contact Meckler 
Publishing, 520 Riverside 
Ave., Westport, CT 06880, 
(203) 226-6967. 

September 19-23 

The Ninth World Computer 
Congress - IFIP '83, Paris, 
France, This event, spon¬ 
sored by the International 
Federation for Information 
Processing (IFIP), is held in 
conjunction with SICOB, the 
major French computer expo¬ 
sition. Formal papers and 
panel sessions will cover such 
areas as computer hardware 
and software, theoretical 
foundations of information 
processing, networks, and 
communications. For full 
program details, contact the 
U.S. Committee for IFIP '83, 
Dorn Computer Consultants, 
25 East 86th St., New York, 
NY 10028, (212) 427-7460. 

September 20-21 

Data Storage 83, Marriott 
Hotel, Santa Clara, CA. This 
international forum covers 
industry issues and areas of 
change in data-storage equip¬ 
ment and applications. The 
fee is $850. Contact Cartlidge 
& Associates Inc., Suite 205, 
4030 Moorpark Ave., San 
Jose, CA 95117, (408) 

554-6644, 

September 20-22 

Caribbean Informatics '83, 
San Juan, Puerto Rico. This is 
the first major international 
exhibition and conference to 
be held in the Caribbean 
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area. For further details, con¬ 
tact Informatics '83, Suite 
219, 3421 M St. NW, Wash¬ 
ington, DC 20007, (703) 
920-9595. 

September 21-22 

Business-Expo, Boston, MA. 
This exposition serves as a 
showcase for office equip¬ 
ment ranging from computers 
to coffee machines. More 
than 20 seminars are 
presented. Address inquiries 
to Business-Expo, 702 East 
Northland Towers, 15565 
Northland Dr,, Southfield, 
MI 48075, (313) 569-8280. 

September 26-28 

Maecon/83, Kansas City, 
MO, This electronic show 
and convention explores such 
topics as aerospace electron¬ 
ics, computer peripherals, 
laser technology, and per¬ 
sonal computing. Contact 
Electronic Conventions Inc,, 
8110 Airport Blvd., Los 
Angeles, CA 90045, (213) 
772-2965. 

September 26-29 

The World of CAD/CAM, 
Boca Raton Resort Hotel, FL. 
This seminar provides an 
overview of how manufac¬ 
turing will change as the 
automated factory becomes a 
reality. It will consist of four 
one-day presentations in 
computer-aided engineering, 
design, manufacturing, and 
computer-integrated manu¬ 
facturing* For a brochure, 
write or call the Center for 
Manufacturing Technology, 
4170 Crossgate Dr,, Cincin¬ 
nati, OH 45236, (513) 

791-8801, 

September 26-30 

Compcon Fall '83, Marriott 
Crystal Gateway Hotel, Ar¬ 
lington, VA. The theme of 
this show is ''Delivering 
Computer Power to End 
Users." It features technical 
papers and panel sessions 
that address a variety of com¬ 
puter and computer-network 
issues. It is sponsored by the 


Institute of Electrical and 
Electronics Engineers (IEEE) 
Computer Society, For more 
information, contact Comp¬ 
con Fall '83, POB 639, Silver 
Spring, MD 20901, (301) 
589-8142. 

September 26-30 

Conference on Networks and 
Electronic Office Systems. 
University of Reading, Berk¬ 
shire, England. This con¬ 
ference will provide a forum 
for the exchange of informa¬ 
tion and for discussion of re¬ 
cent and future developments 
relating to networks and elec¬ 
tronic office systems. Further 
information is available from 
the Conference Secretariat, 
Institution of Electronic and 
Radio Engineers, 99 Gower 
St,, London WClE 6AZ, 
England; tel: 01-388 3071; 
Telex: Instrad London WC1, 

September 26-30 

Expo Beirut '83, Beirut, 
Lebanon, This is Lebanon's 
first international reconstruc¬ 
tion/development exposition 
and conference after eight 
years of civil war. Topics to 
be covered include contrac¬ 
tion, transportation, commu¬ 
nications, agriculture, com¬ 
puter hardware and software, 
metallurgy, textiles, and 
automated equipment. Fur¬ 
ther details are available from 
Show-Tech International 
Inc., 950 Third Ave., New 
York, NY 10022, 

September 28-29 

Ottawa Computer and Office 
Automation Show, Civic 
Centre, Ottawa, Ontario, 
Canada. For details, contact 
Industrial Trade Shows of 
Canada, 20 Butterick Rd., 
Toronto, Ontario M8W 3Z8, 
Canada, (416) 252-7791. 

September 28-Qetober 2 

The Sixth Personal Computer 
World Show, Barbican Cen¬ 
tre, London, England. This 
show, one of the largest com¬ 
puter shows in Great Britain, 
is sponsored by Personal 


Computer World magazine. 
Business, scientific, technical, 
and educational uses of mi¬ 
crocomputing will be fea¬ 
tured as well as hobbyist and 
home-based systems. For in¬ 
formation, contact Tim Col¬ 
lins, Montbuild Ltd., 11 
Manchester Square, London 
WlM 5AB, England; tel: 
01-486 1951; Telex: 24591. 

September 29-October I 

CP/M '83 East, Hynes Audi¬ 
torium, Boston, MA. For in¬ 
formation on this conference 
and exposition, contact 
Northeast Expositions Inc., 
826 Boylston St., Chestnut 
Hill, MA 02167, (800) 

343-2222; in Massachusetts, 
(617) 739-2000. 


October 1983 


October 1 

The Third Annual Micro¬ 
computers in Education Con¬ 
ference, Dutchess County 
Community College, Pough¬ 
keepsie, NY. Dr. Delores 
Shanahan, an innovator in 
the field of special education 
and computers, will speak at 
this event sponsored by the 
Microcomputer Educator 
Group. Details are available 
from Dr. Florence Staats, Of¬ 
fice of Community Services, 
Dutchess County Com¬ 
munity College, Pendell Rd,, 
Poughkeepsie, NY 12601, 
(914) 471-4500, ext. 240. 

October 2-S 

Computer Systems Exposi¬ 
tion, MGM Grand Hotel, Las 
Vegas, NV. This exposition 
will be held in conjunction 
with the annual meeting of 
the National Association of 
Convenience Stores. Hard¬ 
ware and software will be dis¬ 
played, and computer con¬ 
sultants will be on hand to 
answer questions. For details, 
contact the National Associa¬ 
tion of Convenience Stores, 
Suite 809, 5201 Leesburg 


Pike, Falls Church, VA 
22041, (703) 578-1800. 

October 2-6 

The Annual Meeting of the 
American Society for Infor¬ 
mation Science — ASIS-83, 
Crystal City Hyatt Regency, 
Arlington, VA. The theme 
for this meeting is Troduc- 
tivity in the Information 
Age." Papers, special-interest 
sessions, information brief¬ 
ings, an information-science 
theater, and demonstrations 
will be featured. Further in¬ 
formation is available from 
Edmond Sawyer, AS1S Head¬ 
quarters, 1010 Sixteenth St. 
NW, Washington, DC 20036, 
(202) 659-3644. 

October 4-6 

The Southwest Computer 
Conference, Tulsa, OK. The 
theme for this conference is 
"Managing Information 
Technology in the 80s." Com¬ 
puter hardware and software 
will be exhibited. Contact the 
Southwest Computer Confer¬ 
ence, POB 950, Norman, OK 
73070, (405) 329-3660. 

October 6-11 

Japan Electronics Show '83, 
Osaka International Trade 
Fair Grounds, Osaka, Japan. 
This show will cover a range 
of consumer and industrial 
electronic products and com¬ 
ponents. For information, 
contact the Japan Electronics 
Show Association, 24 Mori 
Building UP, 3-23-5, Nishi- 
Shinbashi, Minato-ku, 
Tokyo 105, Japan; tel: (03) 
433-7751. 

October 7-9 

Great Southern Computer & 
Electronics Show 'S3, Centro - 
plex Expo, Orlando, FL. For 
details, see September 16-18. 

October 8-10 

PC '83, Bayside Exposition 
Center, Boston, MA. This 
conference and exposition 
features IBM Personal Com¬ 
puters and compatible equip¬ 
ment. A seminar program 
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will explore IBM PC applica¬ 
tions, provide technical infor¬ 
mation, and offer general ses¬ 
sions designed to show users 
how to get the most from 
their IBM. For details, con¬ 
tact Northeast Expositions, 
822 Boylston St,, Chestnut 
Hill, MA 02167, (BOO) 
841-7000; in Massachusetts, 
(617) 739-2000. 

October 10-14 

Defense Computers-Graph- 
ics-DCG '83, Convention 
Center, Washington, DC. 
Sessions and tutorials will 
complement this conference 
and exposition. For more in¬ 
formation, contact DCG r 83, 
Suite 333, 2033 M St. NW, 
Washington, DC 20036, (202) 
775-9556. 

October 11-13 

Southwest Semiconductor & 
Electronics Exposition- 
SSE'83, Gvic Plaza Conven¬ 
tion Center, Phoenix, AZ. 
Approximately 200 suppliers 
of equipment, materials, and 
services used in the elec¬ 
tronics industry will attend 
this show. A technical con¬ 
ference will be held. Contact 
Cartlidge & Associates Inc., 
Suite 205, 4030 Moorpark 
Ave., San Jose, CA 95117, 
(408) 554-6644. 

October 12-21 

The Sixth International Trade 
Exhibition on Office Organi¬ 
zational Systems, Office Fur¬ 
niture, and Of fice Aids—Sy s¬ 
tem otechnika '83, Vassiliev- 
sky Ostrov Exhibition Cen¬ 
tre, Leningrad, Union of 
Soviet Socialist Republics. 
On display will be communi¬ 
cations systems, microfilming 
equipment and systems, data- 
processing equipment, and 
computers. Contact Dtlssel- 
dorfer Messegesellschaft 
mbH-NO WE A-Cen tral 
Division - Foreign Fairs, 
Diisseldorf Exhibition Cen¬ 
tre, 4000 Diisseldorf 30, Fed¬ 
eral Republic of Germany; 
tel: (02 11) 45 60-1. 


October 23-25 

Edutech/East '83, Gvic Cen¬ 
ter, Philadelphia, PA. For¬ 
merly called Ed Com, this 
conference and exposition is 
designed for educators at all 
levels. Presentations will ad¬ 
dress such topics as com¬ 
puter-aided instruction, ad¬ 
ministrative uses of com¬ 
puters, classroom manage¬ 
ment, programming, research 
applications, authoring lan¬ 
guages, and literacy. The for¬ 
mat includes workshops, 
seminars, demonstrations, 
hands-on sessions, discus¬ 
sions, and micro courses. 
Hardware, software, and 
publishing companies will ex¬ 
hibit their wares. Contact 
Carol Houts, Judco Com¬ 
puter Expos Inc,, Suite 201, 
2629 North Scottsdale Rd., 
Scottsdale, AZ 85257, (800) 
528-2355; in Arizona, (602) 
990-1715, 

October 24-25 

Computers and Reading/ 
Learning Difficulties, Dallas, 
TX. Workshops, hands-on 
exhibits, and speakers will ex¬ 
plore such topics as using 
computers in learning disabil¬ 
ity classrooms and evaluating 
software. This program is de¬ 
signed for all education 
levels. For information, con¬ 
tact Frost Conference Man¬ 
agement, Department I, 1070 
Crows Nest Way, Richmond, 
CA 94803. (415) 222-1249, 

October 14-25 

The Fifth Annual FORTH 
Con venti on, Hy at t Ho tel, 
Palo Atlo, CA, Hands-on tu¬ 
torials, exhibits, lectures, and 
discussions highlight this 
event. The theme is "FORTH- 
based Systems—A Look Into 
the Future." Registration is 
$5. Full details are available 
from the FORTH Interest 
Group, POB 1105, San 
Carlos, CA 94070, (415) 

962-8653. 

October 14-16 

The UCSD Pascal System 
Users Society Fall Meeting, 


Hyatt Regency Crystal City, 
Washington, DC. Contact 
the Secretary, USUS, POB 
1148, La Jolla, CA 92038. 

October 25 

NJ-NY-CT Microcomputer 
Show and Flea Market, 
Meadow!ands Hilton Hotel, 
New Jersey Sports Complex, 
East Rutherford, NJ. More 
than 75 commercial exhibi¬ 
tors and 200 flea-market 
booths will feature hardware, 
software, books, magazines, 
and accessories for all popu¬ 
lar computers ranging from 
Apple to Zenith. Registration 
is $5 for adults and $2 for 
children. Contact the Ken- 
gore Corp., POB 13, Franklin 
Park, NJ 08823, (201) 

297-2526. 

October 16-18 

The Fifth Annual Hong Kong 
Consumer Electronics Show, 
New World Hotel and Regent 
Hotel, Hong Kong. For de¬ 
tails, contact IBS Trade Fair 
Ltd,, 17th Floor, Tung Sun 
Commercial Centre, 200 
Lockhart Rd., Hong Kong; 
tel: 5-732388-9; Telex; 63037 
HKIBS HX. 

October 17-19 

The Eighth Conference on 
Local Computer Networks, 
Minneapolis, MN. The theme 
for this conference is 'Prac¬ 
tical Applications and Issues 
in Local Computer Net¬ 
works.” Papers and tutorials 
will address such issues as 
users' versus manufacturers' 
needs, public versus private 
networks, software, and 
VLSI (very large-scale inte¬ 
gration). Contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901. 

October 18-20 

The Fourteenth Annual Inter¬ 
nationa) Test Conference, 
Franklin Plaza Hotel, Phila¬ 
delphia, PA. For informa¬ 
tion, contact the Conference 
Registrar, POB 371, Cedar 
Knolls, NJ 07927, (201) 

267-7120. 


October 18-21 

The Third Symposium on 
Microcomputer and Micro¬ 
processor Applications-^P 
r 83, Hotel Duna Intercontin¬ 
ental and the Hungarian Aca¬ 
demy of Sciences, Budapest, 
Hungary. The conference 
language will be English. Full 
details are available from 
Mrs, I, Baba, Scientific Socie¬ 
ty for Telecommunication, 
POB 451, H-1372 Budapest, 
Hungary; tel: (36) 1113-027; 
Telex: MTESZ 22-5792, 

October 19-20 

Calgary Computer & Office 
Automation Show and Con¬ 
ference, Roundup Centre, 
Calgary, Alberta, Canada, 
For details, contact Industrial 
Trade Shows of Canada, 20 
Butterick Rd., Toronto, On¬ 
tario M8W 3Z8, Canada, 
(416) 252-7791. 

October 19-22 

The Fourth Canadian Sym¬ 
posium on Instructional 
Technology, Westin Hotel, 
Winnipeg, Manitoba, Can¬ 
ada, This symposium, de¬ 
signed for education and 
training professionals and 
those interested in computer- 
aided learning, will explore 
the theme "Computer Tech¬ 
nologies for Productive 
Learning." Topics on the 
agenda include computer 
awareness and literacy in 
schools and society, systems 
technology, and computer- 
aided training and retraining 
for business, industry, and 
government, A products ex¬ 
hibition will be held. Contact 
Ken Charbonneau, Confer¬ 
ence Services Office, Nation¬ 
al Research Council of 
Canada, Ottawa, Ontario 
K1A 0R6, Canada, (613) 
993-9009; Telex: 053-3145. 

October 19-21 

IDATE-The Fifth Interna¬ 
tional Conference, Mont¬ 
pellier, France. The theme for 
this conference, sponsored by 
the International Telecom- 
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munication Union, is "Pictiire 
Networks/ Topics of interest 
include network functioning 
and areas of applications, 
economics and law relating to 
the visual media, network 
languages, and languages on 
the networks. The conference 
language is French. For fur¬ 
ther details, contact Francois 
Rabate, Responsable Scien- 
tifique, Journees Interna¬ 
tionales 1983, IDATE— 
Bureaux du Polygone, 34000 
Montpellier, France; tel: 
(33 — 67) 65 48 48; Telex: 
1DATE 490 290. 


October 19-21 

The National Software 
Show, Trade Show Center, 
San Francisco, CA. Full de¬ 
tails are available from Rag¬ 
ing Bear Productions Inc., 
Suite 175, 21 Tamal Vista 
Dr., Corte Madera, CA 
94925, (800) 732-2300; in 

California, (415) 924-1194, 


October 19-21 

SIBEC—Info Expo, Palais des 
Congres, Montreal, Canada. 
Exhibits related to the com¬ 
puter and office automation 
industries will be held. An in¬ 
ternational line-up of speak¬ 
ers has been invited. Contact 
Informatique Quebec (Info 
Expo) Ltee, 1057 Avenue 
Laurier Quest, Outremont, 
Quebec H2V 2L2, Canada, 
(514) 270-5481; in the Toron¬ 
to area, call (416) 281-3459, 

October 19-22 

Percompasia 83-The Second 
5outh East Asian Personal 
Computer Hardware & Soft¬ 
ware Show & Conference, 
World Trade Centre, Singa¬ 
pore, Republic of Singapore. 
This show is devoted to all 
aspects of personal com¬ 
puting, Further details are 
available from Overseas Ex¬ 
hibition Services Ltd., 11 
Manchester Square, London 
WlM SAB, England; tel: 01 
486 1951; Telex: 24591. 


Ocfofcer 24-26 

The Annual Conference of 
the Association for Com¬ 
puting Machinery-ACM '83, 
Sheraton Centre Hotel, New 
York, NY. Exhibits of com¬ 
puter hardware and software 
and paper sessions will focus 
on the conference theme, 
'Extending the Human Re¬ 
source," The emphasis will be 
on theory and practices of 
personal computing. High¬ 
lighting the conference will be 
the the Fourth International 
Computer Chess Champion¬ 
ships. For details, contact 
Thomas A. D'Auria, Assis¬ 
tant Commissioner, City of 
New York, Computer Service 
Center, 11th Floor, 111 8th 
Ave., New York, NY 10011, 
(212) 620-5055. 

October 25-27 

The Andean Informatics '83, 
Bogota, Colombia, South 
America. This is the first ma¬ 
jor international exhibition 
and confertence to be held in 
the Andean region. For details, 
contact Informatics r 83, Suite 
219, 3421 M St. NW, Wash¬ 
ington, DC 20007, (703) 
920-9595. 

October 25-28 

Working Conference on Pro¬ 
totyping, Brussels, Belgium. 
This conference will focus on 
the user-oriented develop¬ 
ment of information systems 
supported by prototyping. 
Research and technical 
papers will be presented. The 
sponsor is the Commission of 
the European Communities, 
For information, contact 
Reinhard Budde or Heinz 
Zuellighoven, GMD-IST 
Postfach 1240, Schloss Bir- 
linghoven, D-5205, St. 
Augustin 1, West Germany; 
tel: 02241/14-2440; Telex: 8 
89 469 gmd d, 

October 26-28 

Developing Long-Range Sys¬ 
tems Strategies, Sheraton 
Hotel, Washington, DC. This 
is part of the George Wash¬ 
ington University Systems 
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Executive Forum series. Con¬ 
tact the Conference Manager, 
U.S. Professional Develop¬ 
ment Institute, 1805 Powder 
Mill Dr., Silver Spring, MD 
20903, (301) 445-4400* 

October 26-30 

Applefest, Moscone Center, 
San Francisco, CA. More 
than 300 displays and booths 
of Apple computer equip¬ 
ment and accessories will be 
featured. Seminars, panel dis¬ 
cussions, conferences, and 
workshops will be held. 
Additional information is 
available from Northeast 
Expositions Inc., 822 Beyl- 
ston St,, Chestnut Hill, MA 
02167, (800) 343-2222; in 

Massachusetts, (617) 
739-2000. 

Ocfofcer 2 

DPMA Baltimore r 83, Con¬ 
vention Center and Hyatt Re¬ 
gency Hotel, Baltimore, MD, 


The theme for this confer¬ 
ence, sponsored by the Data 
Processing Management As¬ 
sociation {DPMA), is "Infor¬ 
mation on the Firing Line/ 
Seminars, workshops, gener¬ 
al sessions, and product dis¬ 
plays will be featured. Con¬ 
tact Jim Osowski, DPMA In¬ 
ternational Headquarters, 
505 Busse Highway, Park 
Ridge, IL 60068, (312) 

825-8124. 


October 31-November 2 

The Ninth International Con¬ 
ference on Very Large Data¬ 
bases, Palazzo dei Congress!, 
Florence, Italy, This confer¬ 
ence seeks to identify and en¬ 
courage the research, de¬ 
velopment, and applications 
of database technology. Sub¬ 
jects of interest include data¬ 
base control, modeling and 
managing unformatted data, 
and novel environments and 


applications of database tech¬ 
nology, Contact Mario 
Schkolnick, K 55-281, IBM 
Research Labs, 5600 Cottle 
Rd., San Jose, CA 95193, 
(408) 256-1648. In Italy, Ren¬ 
zo Pinzani, Istituto di Mate- 
matica U. Dini, Vi ale Mor¬ 
gagni, 67/A, 50134 Florence, 
Italy. 


October 31 -November 3 

International Conference on 
Computer Design-VLSI in 
Computers, Rye Town Hil¬ 
ton, Port Chester, NY. This 
conference will cover the 
VLSI (very large-scale inte¬ 
gration) aspects of the inter¬ 
action between fabricators 
and system designers in hard¬ 
ware, software, and reliabil¬ 
ity in computers. Contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 
20901. ■ 


BYTE's Bits 


Trade List Available 


A trade list of nearly 2000 
overseas buyers, agents, and 
distributors of computers and 
peripherals is available from 
the Department of Commerce. 
The list provides company 
names, addresses, contacts, 
telephone and Telex num¬ 
bers, and five-digit SIC (Stan¬ 
dard Industrial Classifica¬ 
tion) codes for potential cus¬ 
tomers in more than 130 coun¬ 
tries. For a copy, send $12 to 
the U.S. Department of Com¬ 
merce, Office of Trade Infor¬ 
mation Services, Room 1320, 
Washington, DC 20230. 
Checks should be payable to 
U.S. Department of Com¬ 
merce/TL. ■ 



Microrubble 


How long could vour business survive if your computer were 
suddenly reduced to a smoldering pile of micrombble? If it were 
stolen? Or tampered with? 

For as little as $35/yr SAFEWARE provides for full 
replacement of all hardware, media and purchased software after 
a low $50 deductible. 

You're covered against fire, theft, accidental damage, 
earthquakes, and damage in transit. SAFEWARE even covers 
power surges, the second leading destroyer of microsystems. And. 
in the event of a claim, you’ll get fast replacement. So you can 
be back in business almost before the smoke clears. 

lb find out more, or to obtain immediate coverage, call 
the toll free number. Or write: Columbia National General 
Agency, 88 E. Broad Street, Columbus, OH 43215. 


1 - 800 - 848-3469 

(In Ohio call toll free 1-800-848-2112) 
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What's New? 


C-RELATED PRODUCTS 



C for CP/IU-80, CF/M-86, and MS-DOS 


Supersoft has released a 
version of its Supersoft C 
compiler for CP/M-80, 
CP/M-86, and MS-DOS 
operating systems. This re¬ 
lease is syntactically com¬ 
patible with Unix Version 
7 C and supports such fea¬ 
tures as Jong-integer and 
double floating-point func¬ 
tions. Supersoft C is a 
muitipasss compiler that is 
said to produce highly op¬ 
timized code. Many Unix- 
compatible functions are 
included, which permits 
transporting source pro¬ 
grams berweeen Unix C 
and Supersoft C with few 
changes. 

An extensive list of 
library functions is pro¬ 
vided with the source 
code. The Supersoft C 
compiler costs $ 500; the 
CP/M-80 version is $275. 


For full details, contact 
Supersoft, 1713 South Neil 
St. FOB 1628, Cham¬ 
paign, IL 61820, (217) 
359-21 12. 

Circle 600 on inquiry card. 


Optimizing C 
Compiler 

The Optimizing C86 
compiler is designed for 
professional programmers 
working with PC-DOS, 
MS-DOS, or CP/M-86. It 
permits addressing of 
1024K bytes of RAM and 
provides the option to 
emit either assembly-lan¬ 
guage or object-code for¬ 
mats of Microsoft. Op¬ 
timizing C86 costs $395. A 
5 10 evaluation kit is avail¬ 


able. Contact Computer 
Innovations Inc., Suite 
J-30X, 10 Mechanic St., 
RedbanK NJ 07701, (201) 
5300995. 

Circle 601 on inquiry card. 


C Executive 
Version 1.3 

Version 1.3 of the C Ex¬ 
ecutive has been released 
by JMI Software. The C 
Executive allows multiple 
C and Pascal tasks to run 
concurrently with inter¬ 
task communication, re¬ 
source coordination, and 
formatted I/O. The moni¬ 
tor can be stored in ROM. 
The real-time preemptrve 
scheduler is sensitive to 
both task priority and 
system events. Multiple 
user terminals can be sup¬ 
ported with Unix-like char¬ 
acteristics. Other features 
include dock support, 
time-based task schedul¬ 
ing, and a portable library 
of more than 50 routines 
for memory management, 
character-string manipuia- 
tion, and I/O. The com¬ 
plete standard Unix C 
library is supported as are 
most standard Pascal pro¬ 
cedures and functions. 

The C Executive works 
with a variety of micropro¬ 
cessors, including Intel's 
8080/8085 and 8086/ 
8088, the Zilog Z80, Moto¬ 
rola^ MC68000 and 6809, 
and the National Semicon¬ 
ductor NS16032 . In binary 
and source form, the C 
Executive costs $300. Con¬ 
tact JMJ Software Consul- 
tantsinc., 1422 Easton Rd., 
Roslyn, PA 19001, (215) 
657-5660. 

Circle 602 on inquiry card. 


C Programming 
Guide 

The C Programming 
Guide by Dr. Jack Purdum 
is a comprehensive tutorial 
on the fundamentals of 
the C programming lan¬ 
guage. Written in an easy- 
to-understand style, this 
book offers users at all 
levels of expertise a learn¬ 
ing guide to C Appendices 
provide lists of moderately 
priced commercial C com¬ 
pilers and a summary of 
the C language's syntax. 
Example programs and il¬ 
lustrations are included in 
the presentation. 

This 250-page guide 
costs $17.95 and is avail¬ 
able from Que Corp. r 7960 
Castieway Dr., Indiana¬ 
polis, IN 46250, (317) 

842-7162. 

Circle 603 on inquiry card. 


PUBLICATIONS 


Computer Glossary 
for Managers 

Alan Freedman, an ex¬ 
pert in the field of computer 
literacy, has created a 
resource work for nontech¬ 
nical business managers. 
The Computer Glossary is 
an illustrated guide 
through microcomputer 
jargon, it covers all aspects 
of computing in a straight¬ 
forward, plain-talking pre¬ 
sentation. Individual copies 
of the glossary cost $ 14.95 
and are available from 
Prentice-Hail (FOB 500, 
Englewood Cliffs, NJ 
07632). In lots of 10 to 99, 
each copy costs 5 12.95. 
Order in bulk from The 
Computer Language Co. 
Inc., 140 West 30th St., 
New York, NY 10001. 
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Children's Workshop 
Enters Computer 
Publishing 

The Children's Television 
Workshop will launch a 
monthly magazine for 
children on computers and 
electronic technology this 
fall. Enter will focus on 
career opportunities and 
issues relating to the 
growth of computer tech¬ 
nology in the 1980s. Ar¬ 
ticles on new develop¬ 
ments in computer tech¬ 
nology and the influence 
of computers on a wide 
range of professions, 
games, quizzes, puzzles, 
and simple programming 
challenges will be among 
this magazine's monthly 
features. 

Annual subscriptions will 
cost Si2.95 (10 Issues). A 
classroom bulk rate will be 
offered. Contact the Chil¬ 
dren's Television Work¬ 
shop, One Lincoln Plaza, 
New York, NY 10023, 
(212) 595-3456. 

Circle 604 on inquiry card. 


Information 
Technology Update 

Information Techno¬ 
logy On Screen: New Ap¬ 
proaches in Viewdata, 
Teletext and Cable is an 
update of some of the 
more important develop¬ 
ments taking place or be¬ 
ing planned in information 
technology, This book is a 
compilation of essays pre¬ 
sented at the November 8, 
1982 Information Techno¬ 
logy On Screen seminar. 
It's available for S12 from 
the Oryx Press, 2214 North 
Central, Phoenix, AZ 
85004. 

Circle 605 on inquiry card. 
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How to Stop Computer Problems 


The introduction of a 
booklet entitled How to 
(Almost) Completely Elim¬ 
inate Computer Break¬ 
downs and Malfunctions 
was announced by the 
Metron Company. This 
booklet discusses the most 
common causes of com¬ 
puter failures and errors. 
Possible solutions are of¬ 


fered. Also provided are 
case histories of successful 
treatments. 

The booklet is available 
free of charge from the 
Metron Co., Suite 216, 
1250 West Dorothy Lane, 
Kettering, OH 45409, 
(513) 298-0964. 

Circle 606 on inquiry card. 


Newsletter for Physicians 


A medical newsletter, 
the Physician Computer 
Monthly, provides infor¬ 
mation to doctors using 
microcomputers in their 
practices. This indepen¬ 
dent journal covers appli¬ 
cations for practice man¬ 
agement, patient care, 
continuing medical educa¬ 
tion, and communica¬ 
tions. It's written in non¬ 
technical language, and it 
provides hardware up¬ 


dates, software reviews, 
and news on medical net¬ 
works. 

A one-year subscription 
is S95. A free sample issue 
will be provided upon re¬ 
ceipt of a request made on 
letterhead. For full details, 
write to American Health 
Consultants, 67 Peachtree 
Park Dr., Atlanta, GA 
30309. 

Circle 607 on Inquiry card. 


Tips on 

Caring for Printers 

The Care & Feeding of 
Line Printers Is a free 
8-page booklet from Digital 
Associates Corporation, De¬ 
signed to help you max¬ 
imize your printer's perfor¬ 
mance, longevity, and 
cost-effectiveness, this 
booklet offers hints and 
little-known facts on duty- 
cycle, site environment, 
static, and printer service 
and maintenance. Thir¬ 
teen major aspects of line 
printer operation are 
covered, and special tips 
on how to make a printer 
last longer are presented. 

To get your free copy, 
write to the Manager/Mar¬ 
keting Communications, 
Digital Associates Corp., 
1039 East Main St., Stam¬ 
ford, CT 06902, or call 
(203) 327-9210, 

Circle 608 on inquiry card. 


Consumer Buying 
Guide 

Designed to help con¬ 
sumers make an informed 
decision, How to Buy a 
Home Computer was 
written by Wes Thomas 
for the Consumer Elec¬ 
tronics Group of the Elec¬ 
tronic Industries Associa¬ 
tion. This 50-page illus¬ 
trated book provides 11 
step-by-step practical ques¬ 
tions that embrace a varie¬ 
ty of buying considera¬ 
tions, Fill-in-the-blank ques¬ 
tions that the consumer 
should ask about software 
packages and computers 
are provided. A budget 
form for planning expendi¬ 
tures is also included. 
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Retailers can order copies 
of How to Buy a Home 
Computer at quantity 
prices beginning at less 
than S0,25 each. Con¬ 
sumers can obtain a free 
copy by sending a 5- by 
7-inch F self-addressed 
envelope with SO. 54 post¬ 
age to the Electronic In¬ 
dustries Association, Con¬ 
sumer Electronics Group, 
ROB 19100, Washington, 
DC 20036, {202} 457- 
4919. 

Circle 609 on inquiry card. 


Computer Selection 
Guide for Managers 

A guide for department- 
level professionals and 
management information 
service managers has been 
produced by Datapro Re¬ 
search Corporation. How 
to Select Microcomputers 
for the Corporate En¬ 
vironment explains in 
detail the factors to be 
considered for properly 
evaluating desktop com¬ 
puters in the corporate en¬ 
vironment, including equip¬ 
ment requirements, soft¬ 
ware, and support ser¬ 
vices. This guide addresses 
key questions involved in 
selecting a microcom¬ 
puter, such as policy for¬ 
mulation, vendor evalua¬ 
tion, and software selec¬ 
tion. Reports cover the 
marketplace for computer 
equipment and software, 
economic analysis, data 
security and reliability, 
training, consulting, instal¬ 
lation, and technology, A 
10-page "Microcomputer 
Acquisition Checklist" that 
aids the user in ensuring 
that no major selection 


concerns are overlooked is 
also included. 

How to Select Micro¬ 
computers for the Cor¬ 
porate Environment costs 
$ 19 per copy. It r s available 
from Datapro Research 
Corp., 1805 Underwood 
Blvd„ Deiran, NJ 08075, 
(800) 257-9406; in New 
Jersey, (609) 7640100. 
Circle 610 on inquiry card. 



Annual Robotics 

Directory Released 

Technical Database Cor¬ 
poration has released its 
1983 Robotics industry Di¬ 
rectory, This 348-page di¬ 
rectory covers industrial 
robot models and compo¬ 
nents with an emphasis on 
specification information. It 
features 213 listings that 
contain specifications on 
accuracy, velocity, number 
of axes, load-carrying 
capacity, robot weight, 
floor space required, and 
type of control system. 
Also included are applica¬ 
tions and sensors sup¬ 
ported, price range, and 
number of systems in¬ 
stalled. Side-by-side evalua¬ 
tions of competitive models 
and indexes of products 
and vendors complete this 
directory, 

The 1983 Robotics In¬ 


dustry Directory costs 
$35. Outside the U.S., it r s 
S43. Bimonthly specifica¬ 
tion updates are $ 15 ($19 
foreign). Contact Technical 
Database Corp,, ROB 720, 
Conroe, TX 77305, (409) 
539-9688. 

Circle 61 I on inquiry card. 


Yellow Pages 
Cover Intel Support 

The Intel Yellow Pages 
lists more than 2000 prod¬ 
ucts and services that sup¬ 
port Intel architectures. The 
listings are organized under 
10 categories, including 
communications, data¬ 
bases, technical and con¬ 
sulting services, and 
utilities. Under the main 
headings are a number of 
subheads. An alphabetical 
fisting with brief descrip¬ 
tions of the more than 250 
companies participating in 
the book and geographical 
and corporate/product 
cross-indices are provided. 

The Intel Yellow Pages 
are free with a letterhead 
request. For full details, 
contact Intel Corp,, Litera¬ 
ture Department, 3065 
Bowers Ave. r Santa Clara, 
CA 95051. 

Circle 612 on inquiry card. 


Computer Gazette 
Aimed at Students 

Computer Science Press 
has introduced the Bits 'n 
Bytes Gazette, a set of 10 
mini newspapers about 
computers for elementary 
and junior high school stu¬ 
dents. Suitable for use as a 
classroom handout, the 
Gazette has articles and 


games that educate and 
entertain. It discusses busi¬ 
ness, medical, personal, 
and community uses of 
computers and highlights 
career opportunities. A 
guide with in-depth ex¬ 
planations and suggested 
activities is provided for in¬ 
structors and parents. 

The Bits 'n Bytes 
Gazette, by Rachelle Heller 
and C. Dianne Martin, 
costs S10 per set. School 
discounts ranging from $3 
to 57,50 per set are avail¬ 
able. Contact the Com¬ 
puter Science Press Inc., I I 
Taft Court, Rockville, MD 
20850, (301) 251-9050. 
Circle 613 on inquiry card. 


SOFTWARE 


FORTH for IBM PC 

Next Generation Sys¬ 
tems has introduced a ver¬ 
sion of the FORTH pro¬ 
gramming language for the 
IBM Personal Computer. 
This package is based on 
the FORTH-79 Standard, 
and a FORTH interest 
Group (fig) lookaiike mode 
is provided, NGS FORTH 
uses the DOS file system, 
which lets you read from 
or write to programs and 
data in DOS files. Other 
features include an auto 
load screen boot, three de¬ 
bugging aids, and in¬ 
dividual code, stack, and 
data blocks as large as 64K 
bytes. 

NGS FORTH comes with 
an indexed, 200-page 
manual. It costs $66, plus 
$2 shipping. Contact Next 
Generation Systems, POB 
2987, Santa Clara, CA 
95055. 

Circle 614 on inquiry card. 


August 1983 © BYTE Publications Inc 505 


















What's New? 



Financial Facts 


Financial Facts performs 
a variety of financial func¬ 
tions, including deprecia¬ 
tion, interest, loan prin¬ 
cipal, and future value. It 
offers four methods of cal¬ 
culating depreciation and 
amortization tables for 
mortgage payments and 
other long-term loans. It 
gives you the ability to 
compute the future value 
of investments, the value 
of an investment after a 
deposit or withdrawal, and 


nominal and effective in¬ 
terest rates. 

Financial Facts runs on 
Apple II. II Plus, or lie com¬ 
puters with one disk drive 
and 48K bytes of memory 
and on 64K-byte IBM Per¬ 
sonal Computers with PC- 
DOS and a disk drive. It 
costs S59.95 and is avail¬ 
able from Howard W. 
Sams & Co., 4300 West 
62nd St.. Indianapolis, IN 
46268, {317) 298-5400. 
Circle 615 on inquiry card. 


interactive Authoring System 


The McGraw-Hill Inter¬ 
active Authoring System 
helps you create computer- 
aided instruction courses 
on an IBM Personal Com¬ 
puter. Previous program¬ 
ming knowledge is not re¬ 
quired because step-by- 
step onscreen directions 
guide you through the 
writing process. Your 
lessons can have multiple 
choice, matching, and fill- 
in-the-blank questions 
coupled with text, color 
graphics, and videotape 
segments. Sixteen fore¬ 
ground and eight back¬ 
ground colors for graphics 


and text are available. The 
system’s interactive video 
capabilities are compatible 
with many video players 
with remote control cir¬ 
cuitry. 

The Interactive Author¬ 
ing System requires I28K 
bytes of memory, two 
320K-byte floppy-disk 
drives, and color and asyn¬ 
chronous communications 
cards. For details, contact 
McGraw-Hill Interactive 
Authoring System, 26th 
Floor. 1221 Avenue of the 
Americas, New York. NY 
10020. (212) 997-6458. 
Circle 616 on inquiry card. 


Dynacomp Enters 
Heath/Zenfth 
Software Market 

Dynacomp now offers 
47 software packages for 
Heath/Zenith computer 
users. Applications avail¬ 
able include engineering, 
statistics, education, per¬ 
sonal finance, business, 
and games. For a free 
64-page software catalog, 
write to Dynacomp Inc.. 
Department C4. 1427 

Monroe Ave., Rochester. 
NY 14618. or call (716) 
442-8960. 

Circle 617 on inquiry card. 


Compaq Number 
Cruncher 

Pyramid Data Ltd. has 
released the Number Crun¬ 
cher, a financial-modeling 
system for the Compaq 
portable computer. This 
program blends text editing 
and calculating capabilities 
into a flexible modeling 
program. Fixed rows and 
columns are not used by 
the Number Cruncher, 
which permits user-defined 
report formats. Standard 
row and column mathe¬ 
matics functions are pro¬ 
vided. as are commands 
that let you add, subtract, 
multiply, and divide blocks 
of rows and columns to 
produce a single total. 

The Number Cruncher, 
which requires 128K bytes 
of memory, costs $395. 
Complete details are avail¬ 
able from Pyramid Data 
Ltd., POB 10116. Santa 
Ana. CA 92711,(800)521- 
2233; in California, (714) 
639-1527. 

Circle 618 on inquiry card. 


Accountant for Tl 
Professional 
Computer 

Continental Software 
has reconfigured The 
Home Accountant for the 
128K-byte Texas Instru¬ 
ments Professional Com¬ 
puter. This menu-driven 
program can maintain 200 
budget categories, track 
five checking accounts, re¬ 
concile bank statements, 
record transactions, and 
handle 2000 transactions 
per month. It offers a fore¬ 
casting module, graphic 
capabilities, and one-key 
English-language com¬ 
mands. The Home Ac¬ 
countant's printout func¬ 
tion, which can be used for 
writing checks or orga¬ 
nizing data for readouts, 
works with most dot¬ 
matrix and daisy-wheel 
printers. 

The Home Accountant 
runs on MS-DOS using MS- 
BASIC. The suggested price 
is $ 150. Contact Continen¬ 
tal Software, 11223 South 
Hindry Ave., Los Angeles, 
CA 90045, (213) 4 IT- 
803 I. 

Circle 619 on inquiry card. 


Moon Hopper 
Features Graphics, 
Sound, and Colors 

Moon Hopper from 
Computerware is an ar¬ 
cade-type game for the 
Radio Shack TRS-80 Color 
Computer and the TDP- 
100. While on test ma¬ 
neuvers of the new Moon 
Hopper space exploration 
vehicle, you are attacked 
by a swarm of aliens. To 
reach the next moon base, 
you must hop and roll over 
craters and rocks while 
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COMMUNICATIONS 



blasting the attackers with 
your phasers. Graphics 
andsound complete this 
adventure. 

Moon Hopper requires 
32K bytes of memory. It's 
available on floppy disk or 
cassette for S29.95 and 
$24.95, respectively. Order 
it directly from Computer- 
ware, Suite 102, 4403 
Manchester Ave,, POB 
668, Encinitas, CA 92024, 
(619) 436-3512, 

Circle 620 on inquiry card. 


Accounting Control 
for Rainbow 

The Business Account¬ 
ing Control Systems (BAGS) 
for Digital Equipment Con 
portion's Rainbow 100 is 
marketed by American 
Business Systems. BACS 
modules for the Rainbow 
are single-user programs 
running under CP/M-86. 
BACS provides you with in¬ 
teractive menus, extensive 
error checking, full opera¬ 
tor prompting, and the 
ability to display reports on 
screen. The five-module 
series comprises order en¬ 
try/inventory control, ac¬ 
counts receivable, ac¬ 
counts payable, payroll, 
and general ledger pro¬ 
grams. BACS is written in 
RM COBOL, 

Minimum hardware re¬ 
quirements are 64K bytes 
of memory, a 24-iine by 
80-character screen, and a 
132-column printer. Fur¬ 
ther information is available 
from American Business 
Systems Inc., 3 Littleton 
Rd,, Westford, MA 01886, 
[617] 692-2600. 

Circle 621 on inquiry card. 


Compact 

Micom's Micro400 Local 
Dataset Models 430 and 
431 connect terminals and 
computers in a local en¬ 
vironment. Intended for 
use on a college campus or 
within a building, these 
devices provide full-duplex 
asynchronous communi¬ 
cations for up to 3 miles at 
9600 bps (bits per second). 
The Model 430 can cover 
more than 1 mile at 19,200 
bps. They plug directly into 
an RS-232C interface and 
are powered by the host 
system. Both models are 
about the size of a package 
of cigarettes. 

The Model 430 Line 
Driver is designed for use 
on customer lines. It costs 
$85. The Model 431 Local 
Dataset is intended for 
operation on telephone 
company-supplied limited- 


□atasets 

distance private circuits. It's 
available for $95. For fur¬ 
ther details, contact Micom 
Systems inc., 20151 Nord- 
hoff St„ Chatsworth, CA 
9)311, (213) 998-8844. 
Circle 622 on inquiry card. 


Software, Hard-Disk 
Create Network 

Link-Bos is an integrated 
hardware and software 
approach to networking. If 
provides the ability to link 
multiple users, computers, 
operating systems, and se¬ 
lected applications pro¬ 
grams through a hard-disk 
unit. Link-Bos software 
aiiows sharing of data with 
a mix or a match of such 
&- f 16-, or 32-bit computers 
as Radio Shack, Victor, and 
Zenith. When running any 


one of the more than 50 
Bos applications programs, 
all computers in the net¬ 
work can simultaneously 
use the same data. Each 
singJe-user operating sys¬ 
tem and software will 
work unchanged. 

Link-Bos parallels the 
operating system supplied 
with your system. All com¬ 
puters in the network are 
connected to a common 
Winchester hard-disk unit 
that serves as the network 
storage area. Data and 
messages move between 
workstations through the 
Winchester unit. 

Bos application pro¬ 
grams are available in ac¬ 
counting, farming, time¬ 
keeping and other areas. 
Complete details can be 
obtained from Aid Data Sys¬ 
tems Inc., Route 3 Center, 
POB 750, MiJIersviiie, MD 
21108, (301) 621-9494. 
Circle 623 on inquiry card. 


T elecommunf cations 
Distribution Network 

Business Computer Net¬ 
work (BCNJ is a telecom¬ 
munications distribution 
system that provides access 
to existing databases and 
online services such as The 
Source, Dow Jones, and 
Western Union's Easy- 
Link. Databases are ac¬ 
cessed from a menu, and 
BCN automatically signs 
on the user. Point-to-point 
communications software 
that lets different brands of 
computers work together is 
one feature of this system. 
Software downloading, 
which lets users purchase 
software at reduced rates 
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directly from the BCN com¬ 
puter center, is also avail¬ 
able. Additional network 
services include electronic 
mail, an information sys¬ 
tem, and an electronic 
magazine and newsletter. 

Currently, BCN does not 
charge subscriber fees. A 
minimum monthly charge 
of S5 covers operating ex¬ 


penses and services. A free 
system disk and a system 
overview can be obtained 
by contacting the Business 
Computer Network, Suite 
1220, Gill Plaza. 9601 Mc¬ 
Allister Freeway, San An¬ 
tonio, TX 78216, |5I2J 
340-8201. 

Circle 624 on inquiry card. 



Classroom Use Possible 
with Two-Way Network 


The Network 216 and 
the Monitor 16 are at the 
heart of the first network 
system designed for com¬ 
plete two-way communi¬ 
cations between a master 
station and its satellites. 
This system, created by 
Wolsten's Computer De¬ 
vices, is designed for any 
situation in which more 
than one computer is used 
at a given time, such as in a 
computer class. Uploading, 
downloading, and the abil¬ 
ity to send information to a 
printer are provided. Com¬ 
munication is both video 
and audio. A dedicated 
computer is not required. 

The Network 216 scans 
up to 16 active Atari com¬ 
puters and requests if any 
action, say uploading or 
sending data to a printer, is 
required. It automatically 
proceeds from one com¬ 
puter to another, skipping 
inactive units, its data rate 


is 19,200 bits per second. 
The Network 216 uses 
Atari DOS and can handle 
up to four disk drives and a 
printer. 

The Monitor 16 expands 
and enhances the system. 
It can monitor any of the 
16 Ataris individually at the 
turn of the dial. When 
used with any television 
set, the Monitor 16 can dis¬ 
play the same video infor¬ 
mation that is appearing 
on each computer. Audio 
communication is made 
possible through the use of 
a headset with an attached 
microphone. 

A hard-disk option will 
be available for the system. 
For additional information, 
contact Wolsten's Com¬ 
puter Devices Inc., 99 
Washington St., East 
Orange, NJ 07017, (201) 
678-0408. 

Circle 625 on inquiry card. 



Integral IBM 

The Bizcomp PCIntelli- 
modem is an integral Bell 
212-compatible modem 
for the IBM Personal Com¬ 
puter. It can communicate 
at 300 or 1200 bps (bits 
per second) and offers in¬ 
tegrated voice and data 
capabilities. Its telephone 
handset permits program- 
controlled switching be¬ 
tween voice and data 
communications without 
requiring a redial. The 
handset, for example, can 
be used to monitor com¬ 
munications or to supply 
voice and Touch-Tone in¬ 
put under control of the 
Personal Computer. Stan¬ 
dard features include auto¬ 
dial, auto-repeat dial, and 
auto-answer. The PC:ln- 
tellimodem comes with a 
menu-driven communica¬ 
tions software package 
that provides more than 
50 commands and status 
checks. 


PC, XT Modem 

The PCIntellimodem is 
marketed through a net¬ 
work of IBM dealers. Its 
suggested list price is 
S499. Contact your local 
IBM dealer or write to In¬ 
quiries Manager, Bizcomp 
Corp., POB 7498, Menlo 
Park, CA 94025. 

Circle 626 on inquiry card. 


IEEE-488-to- 
Ethernet Interface 

An interface board that 
connects computers with 
an IEEE-488 GPIB port to 
an Ethernet local-area net¬ 
work has been announced 
by Xebec. VLSI technology 
is used in this board to 
carry out the physical and 
data-link control layers of 
the ISO Ethernet specifica¬ 
tion. A dedicated micropro¬ 
cessor provides high-level 
command protocols to the 
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host system software. Un¬ 
wanted receive packets are 
automatically discarded. 
Standard features include a 
2K-byte transmit buffer, 
two 2K-byte receive buf¬ 
fers, automatic retransmis¬ 
sion after collision, and an 
onboard encoder/decoder 
and transceiver. Software- 
configurable partial multi¬ 
cast address filtering is pro- 


Persyst's DCP/88 Distrib¬ 
uted Communications Pro¬ 
cessor is an intergrated 
hardware and software 
system that permits IBM 
Personal Computer and PC 
XT users to perform HASP/ 
RJE (Houston Automatic 
Spooling Program/remote 
job-entry) functions with 
IBM mainframes. Incorpo¬ 
rating an 8088 micropro¬ 
cessor, the DCP/88 con¬ 
trols all communications, 
sending and receiving data 
simultaneously with pro¬ 
gram execution on the PC. 
It supports 64K bytes of 
dual-processor RAM and 
can accommodate asyn¬ 
chronous, bisynchronous, 
HDLC, and SDLC line pro¬ 
tocols. The DCP/88 re¬ 
quires a single card slot and 


vided, and the board offers 
four software-specified ad¬ 
dress reception modes. 
Other software features in¬ 
clude a statistics mode and 
self-test and diagnostics. 
Full details are available 
from Xebec, 432 Lakeside 
Dr.. Sunnyvale, CA 94086, 
(408) 733-4200. 

Circle 627 on inquiry card. 


can function as a parallel 
processor for program or 
subroutine execution. 

PC/HASP software sup¬ 
ports up to seven multi¬ 
leaved input and seven 
output job streams concur¬ 
rently. As many as six 
reader streams and six 
print/punch streams can be 
initiated from the PC con¬ 
sole. Centronics- and Data- 
products-compatible 
printers up to 600 lines per 
minute are supported, and 
print data can be spooled 
to disk for off-line printing. 

Minimum system re¬ 
quirements are PC-DOS. 
64K bytes of memory, a 
monochrome display, and 
a disk drive. The suggested 
price is $ 1690; quantity dis¬ 
counts are offered. Contact 


Personal Systems Technol¬ 
ogy Inc., Suite A, 15801 
Rockfield Blvd., Irvine, CA 
92714, (714) 859-8871. 
Circle 628 on inquiry card, 


MASS STORAGE 



Amdlsk-V Drives 
Plug-compatible 
with Industry 
Standard 

Amdek Corporation's 
half-height double-density 
double-sided Amdisk-V 
floppy-disk drives are piug- 
compatible with industry- 
standard 5 'A -inch drives. 
Designed for original 
equipment manufacturer 
applications, the drives of¬ 
fer industry-compatible 
data-transfer rates, record¬ 
ing formats, and disk rota¬ 
tion speeds. They are said 
to offer a high random-ac¬ 
cess speed as a result of a 
head mechanism built with 



PC to HASP/RJE Communications System 


a steel-belt access device 
and ceramic magnetic 
heads. 

Full specifications and 
pricing information are 
available from Amdek 
Corp., 2201 Lively Blvd., 
Elk Grove Village, IL 
60007, (312) 364-1 180. 
Circle 629 on inquiry card. 



Recording Technique 
Boosts Storage 

Sunol Systems' Corvus- 
compatible mass-storage 
system uses a Run-Length 
Limited Coding technique 
that is said to provide up to 
50% more storage than 
common Winchester disk 
units. For example, a 12- 
megabyte Winchester disk 
after formatting has !0 
megabytes of usable stor¬ 
age. Using the same 12- 
megabyte design and the 
coding technique, the 
Sunol unit is claimed to pro¬ 
vide 14 megabytes of 
storage. 

Sunol drives have a data 
transfer rate of 7500 bits 
per second and feature a 
status display with current 
track, head, and sector lo¬ 
cations. More than 23 dif¬ 
ferent host adapters for 
such microcomputers as 
Apple and Victor are avail¬ 
able. 

Options include multi¬ 
plexer and the Omninet lo¬ 
cal-area network. Contact 
Sunol Systems, 1072 Ser¬ 
pentine Lane, Pleasanton, 
CA 94566, [415) 484- 

3322. 

Circle 630 on inquiry card. 
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Large-Capacity 8-inch Fixed Disk 


An 8-inch Winchester 
fixed-disk drive, the D-l 100 
from Disctron can store 
111.5 megabytes of for¬ 
matted data. System hard¬ 
ware includes mini Win¬ 
chester heads, plated 
media, linear voice coil, 
and closed-loop servo posi¬ 
tioning. Data is carried on 
four thin-film fixed disks, 
with each surface storing 


15.9 megabytes of data. 
The average access time is 
35 milliseconds. In manu¬ 
facturer quantities, the 
D-l 100 is $1735. Data 
sheets are available from 
from Disctron Inc., 1701 
McCarthy Blvd., Milpitas, 
CA 95035, [408) 946- 
6692. 

Circle 631 on inquiry card. 



Cartridge Tape 
System for IBM PC 

A cartridge tape subsys¬ 
tem for the IBM Personal 
Computer is available from 
Alloy Computer Products. 
The compact PC-Backup 
cartridge drive is a 4-track, 
6400-bpi unit that can han¬ 
dle 13 .4-megabytes of data 


per 450 feet of tape or 16.5 
megabytes of data on the 
555 cartridge. It can serve 
as a medium for data stor¬ 
age or retrieval or as an on¬ 
site Winchester backup. 
PC-Backup comes with TIP 
(tape interchange program) 
software for controlling 
read, write, and dump 
operations. Utilities for cus¬ 
tomizing drive operations 
are provided. 

PC-Backup costs $1995. 
For full details, contact 
Alloy Computer Products, 
12 Mercer Rd.. Natick, MA 
01760, [617) 655-3900. 
Circle 632 on inquiry card. 


Winchester 
Technology for DEC 

Professional 350 

Digital's RD51. a 
10-megabyte 5 / 4 -inch 
Winchester disk, interfaces 
with the Professional 350. 
Its average access time is 
85 ms (milliseconds); 
average rotational latency 
is 8.33 ms. RD5I character¬ 
istics include 345 tracks per 
inch with a density of 9074 
bits per inch and a peak 
data-transfer rate of 5000 
bits per second. It's 
organized with 1224 
tracks, each with 16 sec¬ 
tors. RD5I has two data 
platters and four data sur¬ 
faces. 

The drive alone costs 
$1695. Pricing for com¬ 
plete subsystems with con¬ 
trollers is available by re¬ 
quest. Contact Digital 
Equipment Corp., May¬ 
nard. MA 01754. 

Circle 633 on inquiry card. 


Portable Minicassette 
Program Loader 

The MTL-II is a portable, 
minicassette program 
loader from Braemar Com¬ 
puter Devices. Intended as 
an I/O device for RS-232C 
applica tions, the MTL-II can 
store and retrieve approxi¬ 
mately 244K bytes of data 
on a single cassette. This 
unit reads and writes ANSI- 
compatible tape for loading 
programs or remotely col¬ 
lected data through a stan¬ 
dard RS-232C port. Light- 
emitting diodes provide 
status fine and error indica¬ 
tion. Other features include 
a membrane keyboard for 
control commands, an in¬ 
tegral tape deck that uses 


50- or 80-foot tapes, and 
selectable data rates rang¬ 
ing from 150 to 9600 bits 
per second. 

In quantity, the MTL-II 
costs $350. Further details 
are available from Braemar 
Computer Devices Inc.. 
11950 12th Ave. S. Burns¬ 
ville, MN 55337, (612) 
890-5135. 

Circle 634 on inquiry card. 


PRINTERS 


Printers for 
Commodore 64 
and VIC-20 

Cardco produces the 
Cardprinter/LQI, a letter- 
quality daisywheel printer 
for the Commodore 64 and 
the VIC-20. It runs at 14 
characters per second (cps) 
and provides boldface, 
shadow, and underline 
printing in normal or pro¬ 
portional spacing modes of 
10. 12. or 15 characters per 
inch. Options include trac¬ 
tor and cut-sheet feeders 
and a keyboard for direct 
printing. The suggested re¬ 
tail price is $599.95. 

The Cardprinter/DMl is 
also available from Cardco. 
This dot-matrix impact 
printer can print 40 col¬ 
umns of text on 3-inch¬ 
wide adding-machine roll 
paper. Full Commodore 
graphics, 50-cps operation, 
and high-resolution dot-ad¬ 
dressable graphics are fea¬ 
tured. It costs $ 149.95. For 
complete specifications, 
contact Cardco Inc., 313 
Mathewson Ave.. Wichita. 
KS 67214. (316) 267-6525. 
Circle 635 on inquiry card. 
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Morrow Introduces 
Letter-Quality Printers 


Three fetter-quality, 
daisywheel printers have 
been introduced by Mor¬ 
row. The MPIOO, MP200, 
and MP3G0 offer Shannon 
text print speeds of 14, 20, 
or 31 characters per sec¬ 
ond, respectively. They 
operate with all Morrow 
computer systems, includ¬ 
ing the Micro Decision and 
the Decision I. Bidirectional 
printing and noise levels 
below 65 decibels are stan¬ 
dard. Word-processing 
functions such as boldface. 


underlining, centering, sub¬ 
script. and superscript are 
supported. Standard multi- 
strike Silver-Reed ribbons 
are used. The MP200 and 
MP300, both 132-column 
printers, can automatically 
load singie-sheet paper 
The prices range from 
$595 to SI 195. Complete 
details are available from 
Morrow, 600 McCormick 
St., San Leandro, CA 
94577, (415) 430-1970. 
Circle 636 on inquiry card. 


Printer with 

Alphacom is marketing a 
4CFcolumn thermal printer 
targeted at the OEM mar¬ 
ket. The Alphacom 1842 
provides applications flexi¬ 
bility through personality 
[i.e., interface) modules 


a Personality 

that manage communica¬ 
tions with the host com¬ 
puter, generate characters, 
and determine the charac¬ 
ter set and matrix. A 
4-pound unit featuring a 
single-chip microprocessor 


controller and an Olivetti 
print mechanism, the 1 842 
is housed in an impact-re¬ 
sistant case, measuring 
WZz by 7/z by 4 inches. It 
runs at 2 lines per second 
in either a graphics or char¬ 
acter mode. 

With an interface mod¬ 
ule, the single-unit price is 
S 199.50. Interface modules 
are available for Cen¬ 
tronics, IEEE-488, and RS- 
232C ports. Teletext and 
videotex versions are in 
production. For informa¬ 
tion, contact Alphacom, 
2323 South Bascom Ave,, 
Campbell, CA 95008, 
(408) 559-8000. 

Circle 637 on inquiry card. 


Low-Cost Letter- 
Quality Printer 

The Transtar Model 130 
is advertised as the first 
daisy-wheel printer to pro¬ 
vide letter-quality print and 
full word-processing func¬ 
tions for less than $900. 
Produced with users of IBM 
PC, Apple, and Osborne 
computers in mind, the 
Model 130 is compatible 
with all word-processing 
software that uses Diablo 
routines. An auto-load fea¬ 
ture lets you load cut-sheet 
paper to one of four 
switch-selectable positions 
designed for most com¬ 
mon printing functions. 
Fully formed characters are 
printed, bidirectionally, at 
18 cps [characters per sec¬ 
ond) Shannon text rating; 
the maximum speed is 20 
cps Cartridge ribbons are 
available in cloth or single- 
or multistrike Mylar film, 
and 96-character plastic 
print wheels come in pica, 




elite, or proportional styles. 
Proportional spacing is sup¬ 
ported if your word proces¬ 
sor is so equipped. 

Two versions of the 
printer are offered. The 
Model 130P is an 8-bit 
Centronics-compatible par¬ 
allel interface. It costs $895. 
The Model I30S works 
with RS-232C serial inter¬ 
faces. It has a standard 
2K-byte print buffer and 
switch-selectable transmis¬ 
sion rates ranging from 300 
to 2400 bits per second. 
The Model 1305 supports 
the DTR busy protocol, 
with XON/XOFF and ETX/ 
ACK protocols under DIP 
switch control. The sug¬ 
gested retail price is $950. 
A bidirectional tractor-feed 
option lists for $149, For 
more details, contact Tran¬ 
star, 2110 116th NE, FOB 
C-96975, Bellevue, WA 
98009, (206) 454-9250. 
Circle 638 on inquiry card. 

PERIPHERALS 


16/32-Bit Processor 
Boosts Apple's Speed 

The PDQ II is said to in¬ 
crease the Apple ll/Ue's 
computational speed from 
200 to 2000 percent. Pro¬ 
duced by Enhancement 
Technology Corporation, 
the PDQ II incorporates a 
\6/32-b\t MC68000 micro¬ 
processor and 256K bytes 
of RAM and provides such 
productivity capabilities as 
multiple printer/communi¬ 
cations buffering, pseudo- 
disk functions, and track 
buffering. Most standard 
Applesoft BASIC programs 
are supported, as are ad¬ 
vanced 16/32-bit software, 
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Apple DOS 3.3, and the 
UCSD p-System interpreter. 

RAM memory expansion 
to I megabyte and Unix- 
like operating systems are 
in the works. PDQ II costs 


SI595. Contact Enhance¬ 
ment Technology Corp., 
POB 1267, Pittsfield, MA 
01202, (413) 445-4219. 
Circle 639 on inquiry card. 



Microcomputer Vision System 


The Mooneye vision 
system transmits images to 
your computer for mass 
storage of graphics displays 
and image analyses. Possi¬ 
ble applications include 
robotics, security, and text 
recognition. It's capable of 
256 by 128 resolution and 
operating speeds of up to 
15 frames per second. 

Mieroneye is currently 


available for the Apple II 
Plus and lie, IBM Personal 
Computer, Commodore 
64, and the Radio Shack 
TR5-80 Color Computer. It 
lists for $295. For complete 
specifications, contact 
Micron Technology Inc., 
2805 East Columbia Rd., 
Boise, ID 83706, (208) 
383-4050, 

Circle 640 on inquiry card. 


* 



Telepbone/Termlnal 
Runs Two Lines 


The Dispiayphone is a 
two-line business tele¬ 
phone combined with a 
7-inch terminal screen pro¬ 
duced by Northern Tele¬ 
com and distributed by 
May-Craft Information Sys¬ 
tems. This device is de¬ 
signed for accessing data¬ 
bases such as The Source 
and Dow Jones, even 
while you're on another 
line, Dispiayphone pro¬ 
vides an internal speaker/ 
phone, a call directory, call 
timer, an internal 300-brt- 
per-second (bps) modem, 
and an electronic dock 


with time and date. The 
screen format is 24 lines by 
80 columns. Dispiayphone 
supports a separate printer 
and comes with an exter¬ 
nal RS-232C data connec¬ 
tor offering speeds of up to 
1200 bps. 

Further information on 
the Dispiayphone is avail¬ 
able from May-Craft Infor¬ 
mation Systems lnc„ 4312 
Beftwood Parkway S, Dal¬ 
las, IX 75234, (800) 

527-7456; in Texas, [2I4J 
392-3766, 

Circle 641 on inquiry card. 


16-Blt SMC-70 
Upgrade Offers 256K RAM 


Sony Microcomputer 
Products is marketing a 16- 
bit upgrade for its SMC-70 
microcomputer The Super¬ 
charger converts the SMC- 
70 into a 16-bit system 
carrying 256K bytes of on¬ 
board RAM (random-ac¬ 
cess read/write memory). 
Based on Inters 8086 
microprocessor operating 
at 5 MHz, the Supercharger 
is capable of supporting 
CP/M and MS-DOS concur¬ 
rently. It measures 14% in¬ 


ches wide by 6'/ 4 inches 
deep by 4% inches high. 
Changes to SMC-70 peri¬ 
pherals are not required. 

Options available in¬ 
clude an additional 5J2K 
bytes of RAM and an 8087 
floating-point mathematics 
processor. The Super¬ 
charger costs less than 
S 1000, Sony Microcom¬ 
puter Products, Sony Dri, 
Park Ridge, NJ 07656, 
Circle 642 on inquiry card. 
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Computer Image Recorder 
Snaps Instant Photos 


The Polaroid Palette, an 
interactive film recorder, 
produces high-quality 35- 
mm slides and instant 
photographs of computer 
graphics images In either 
black-and-white or color. 
Featuring a flat-faced, 
medium-resolution mono¬ 
chrome video screen with 
a tricolor filter wheel, the 
Palette allows even mono¬ 
chrome displays with 
graphics capabilities to pro¬ 
duce color prints for pre¬ 
sentations. displays, record 
keeping, or working copies. 
It connects to the com¬ 
puter through black-and- 
white video and RS-232C 
lines. It’s supplied with in¬ 
teractive software for 
matching exposure param¬ 
eters to the film and allow¬ 
ing the user to control color 
selection and location. The 
software also lets you 
transfer images from the 
display to the film without 
modification. 

Palette can be used with 
Apple II Plus, Apple He, and 


IBM Personal Computers. 
Several graphics packages 
are supported. The sug¬ 
gested retail price is $ 1300, 
including software, a 
35-mm camera back and 
an adapter plate, and 
transparency system hard¬ 
ware. Further details are 
available from Polaroid. 
575 Technology Square, 
Cambridge. MA 02139, 
(617) 577-2000. 

Circle 644 on inquiry card. 


Eight-Color, 
High-Resolutfon 
RGB Monitor 

The Model SC-300 color- 
display monitor is compat¬ 
ible with Apple ll/lll, IBM 
PC, NEC, and other popu¬ 
lar computers. A 13-inch 
red/green/blue high-resolu¬ 
tion monitor, the SC-300 
offers a display format of 
80 characters by 25 lines in 
a 5- by 7-dot grid. Key 


specifications include eight 
colors plus intensity [total 
16 colors), a digital ampli¬ 
fier video circuit, and a 
center resolution of 700 
dots (minimum), 

The SC-300 monitor 
costs S899. Complete tech¬ 
nical specifications are 
available from Sakata 
U.S.A. Corp., 651 Bonnie 
Lane, Elk Grove Village, IL 
60007, (800) 323-6647; in 
Illinois, (312) 593-3211. 
Circle 645 on inquiry card. 


SYSTEMS 


Concurrent 

Processing 

The Xerox 16/8 Profes¬ 
sional Computer combines 
16- and 8-bit microproces¬ 
sors for concurrent process¬ 
ing of two tasks. The 16-bit 
operating systems are 
CP/M-86 and MS-DOS; 
CP/M-80 handles the 8-bit 
work. The 16-bit Intel 8086 
processor provides 128K 
bytes (expandable to 256K 
bytes) of user memory, 
while the 8-bit Zilog Z80A 
has 64K bytes. Standard 
features include a 12-inch 
black-and-white display 
with a 24 by 80 format, 
two serial and two parallel 
ports, and a low-profile 
keyboard with 12 user-de¬ 
finable keys, 6 system func¬ 
tion keys, a 10-key numeric 
keypad, cursor keys, and a 
Help key. Video attributes 
such as blinking characters, 
high and low intensity, in¬ 
verse video, and graphics 
are provided. Storage op¬ 
tions, which can be 
tailored to specific needs, 
include two single-or 


double-sided 5'A- or 8-inch 
floppy-disk drives and a 
10-megabyte fixed-disk 
drive that comes with a 
double-sided 8-inch disk 
drive. 

Two letter-quality Diablo 
printers, 5- or 10-slot ex¬ 
pansion modules, Ethernet 
network communications, 
and a variety of applica¬ 
tions software are available 
as options. Prices begin at 
S3395; quantity discounts 
are offered. Contact Xerox, 
Office Products Division. 
1341 West Mockingbird 
Lane, Dallas, TX 75247, 
Circle 646 on inquiry card, 


Automated Language 
System 

ALPS, Automated Lan¬ 
guage Processing Systems, 
is a multilingual translator 
and authoring workstation 
capable of serving as a mas¬ 
ter station in a network or 
as a stand-alone unit. The 
basic ALPS word processor 
lets you work in more than 
100 Roman-alphabet-based 
languages and offers con¬ 
tinually accessible diction¬ 
ary-building and lookup 
capabilities. This system 
features multiple-window 
80- and 130-column dis¬ 
play screens, a letter-quality 
multilingual printer, and 
multilingual keyboards. 
Floppy-disk and hard-disk 
storage capacities range 
from 10 to 300 megabytes. 
Network and telecommu¬ 
nications capabilities permit 
access to term banks and 
terminology-exchange net¬ 
works. 
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A full range of optional 
integrated writing aids, 
multiple unit configura¬ 
tions. and financial soft¬ 
ware are available. For 


complete details, contact 
ALPS, 190 West 800 
North. Provo, UT 84601. 
(801) 375-0090 
Circle 647 on inquiry card. 



Single-Board 6809 Computer 


The 6809 Control 
Module from Wintek Cor¬ 
poration is designed for 
such applications as 
dedicated control, protocol 
conversion, and robotics. 
This system comes with a 
watchdog timer, real-time 
clock, two RS-232C ports, 
four parallel ports with 
handshaking, and up to 
64K bytes of RAM and 
EPROM. It’s built on an 
industry-standard 416- by 
616-inch card, and it's 


compatible with all Wintek 
I/O modules. 

Options include addi¬ 
tional ROM or CMOS RAM 
memory modules and 
6809 development soft¬ 
ware. Prices begin at S245; 
quantity discounts are 
available. A manual alone 
costs $5. For full details, 
contact Wintek Corp.. 
1801 South St., Lafayette. 
IN 47904. (317) 742-8428. 
Circle 649 on inquiry card. 



16K-Byte Computer for Less Than $80 


The Timex/Sinclair 1500. 
a J6K-byte computer, has 
black-and-white graphics 
capabilities, a 40-key type- 
writer-like keyboard, and 
the ability to use either 
standard audio cassettes or 
mini-cartridge software. 
Other features include 22 
graphics and 22 special- 
character keys, Extended 


BASIC, and compatibility 
with software and periph¬ 
erals available for the 
TSI000. RAM memory is 
expandable to 32K bytes. 

The suggested retail 
price is $79.95. Contact 
Timex Computer Corp., 
Middlebuiy, CT 06762. 
Circle 650 on inquiry card. 


System Expands for Multiple Users 


Cromemco's CS-3A series 
of general-purpose micro¬ 
computers offers multiuser, 
multitasking capabilities. 
The basic CS-3A comes 
with a Z80A, 64K bytes of 
memory, two slimline 8- 
inch Tandon disk drives 
with a total of 2.4 mega¬ 
bytes of storage, and 
CROMIX and CDOS oper¬ 
ating systems. 

System expandability be¬ 
gins with a 21-slot back¬ 
plane and a line of bus- 
compatible board prod¬ 
ucts. A dual-processor op¬ 
tion couples the Z80A with 
the 68000 microprocessor. 
Other hardware available 
includes up to 4 megabytes 
of user memory and 21 
megabytes of fixed-disk 
Winchester storage. Soft¬ 


ware options such as error 
checking and correcting 
memory and a multiuser, 
multitasking operating sys¬ 
tem are offered. C, LISP, 
FORTRAN. COBOL. Pascal. 
BASIC RPG-II, and RATFOR 
are supported. When 
equipped with dual proces¬ 
sors. the CS-3A can run 
FORTRAN-77 and Level II 
COBOL. 

The basic CS-3A system 
costs S6995. The dual-pro¬ 
cessor version with 256K 
bytes of memory is S7995. 
Full specifications are 
available from Cromemco 
Inc., 280 Bernardo Ave., 
POB 7400, Mountain 
View, CA 94039, (415) 
964-7400. 

Circle 651 on inquiry card. 


514 August 1983 © BYTE Publication* Inc 


























What's New? 


HICnD COL&F* CQMPUTIB 



CoJor Computer for Beginners 

black-and-white Televisions 
through its built-in RF 


The Radio Shack TRS-80 
Micro Color Computer 
Model MC-10 is targeted at 
first-time computer users, A 
4K-byte machine that's 
software-compatible with 
Color BASIC the MC-10 of¬ 
fers low-resolution graph¬ 
ics, keyword input using 
two keystrokes, and text 
and graphics displays in a 
32-character by 16-fine for¬ 
mat, For expansion, serial 
and cassette ports are pro¬ 
vided. The MC-10 com 
nects to standard color or 


modulator. 

A plug-in 16K-byte 
memory-expansion mod¬ 
ule will soon be available. 
With a manual and moni¬ 
tor-connection cables, the 
MC-10 costs S 119.95. For 
more information, contact 
your local Radio Shack 
Computer Center or Radio 
Shack, 1800 One Tandy 
Center, Fort Worth, TX 
76102, 

Circle 652 on inquiry card. 


Software Library 

The Muitiplan electronic 
spreadsheet, the Wordstar 
3,3 word processor. Mail- 
merge 3.3, CBASIC, CP/M 
Plus, a VT-100 terminal 
emulation package, and 
Digital Research's GSS- 
Graph graphics package 
and the GSX-80 graphics- 
device driver comprise the 
software library supplied 
with the Visual 1050 Per¬ 
sonal Computer System 
hardware is made up of 
two 400K-byte floppy-disk 
drives, 96K bytes of RAM, a 
high-resolution [640 by 



Comes Standard 

300), bit-mapped mono¬ 
chrome display, a de¬ 
tached 93-key keyboard, 
and printer, modem, and 
Winchester disk-expansion 
ports. 

A plug-in, dual-port serial 
raid, 64K bytes of mem¬ 
ory, and a 5-megabyte 
hard-disk are available as 
options. The Visual 1050 
lists for $2695, For more in¬ 
formation, contact Visual 
Technology Inc., 540 Main 
St., Tewksbujy, MA 01876, 
[617) 851-5000. 

Circle 653 on inquiry card. 


IBM PC Look-Alike 

The Sanyo MBC 550 is a 
16-bit IBM Personal Com¬ 
puter look-alike. Standard 
features include an 8088 
microprocessor, 128K 
bytes of memory, a 160K- 
byte floppy-disk drive, color 
graphics capabilities, and a 
Centronics-type printer 
port. Supplied software in¬ 
cludes Sanyo BASIC, utili¬ 
ties, a word processor, and 
diagnostics. MS-DOS, an 
8087 mathematics proces¬ 
sor, 320K to 640K bytes of 
disk storage, monochrome 
or color monitors, and an 
extra 128K bytes of mem¬ 
ory are some of the options 
available. 

Prices for the MBC 550 
begin at $995. Contact 
Sanyo Business Systems 
Corp., 51 Joseph St., 
Moonachie, NJ 07074, 
(201) 440-9300. 

Circle 654 on inquiry card. 


16-BJt Computer 
Suited for Home and 
Business 

A 16-bit desktop com¬ 
puter, the Toshiba T3Q0 is 
designed for personal and 
business use. This machine 
has an 8088 processor, 
I92K bytes of memory, a 
103-key detached key¬ 
board, three video inter¬ 
faces, a serfal RS-232C port, 
and a Centronics-com¬ 
patible parallel port. Three 
display monitors are of¬ 
fered: a 12-inch green 
screen, an 8-coior 14-inch 
version, and a 14-inch dis¬ 
play with 16 colors avail¬ 
able from a palette of 256. 
Each tiit-and-swivel moni¬ 
tor has a dot-addressable 
resolution of 640 by 500. 


Mass storage is provided 
by one or two slimline 
5 Va -inch double-density, 
double-sided floppy-disk 
drives, each with a cap¬ 
acity of 640K bytes. MS- 
DOS and T-BASIC16 are 
standard, and CP/M-86 
and CBASJC-86 are avail¬ 
able as options. RAM mem¬ 
ory is expandable to 512K 
bytes. For full details, con¬ 
tact Toshiba America Inc., 
Information Systems Divi¬ 
sion, 2441 Michelle Dr., 
Tustia CA 92680, (714) 
730-5000 

Circle 655 on inquiry card. 


FOREIGN 


Adjustable Computer 
Tables 

Emmein B, V. is export¬ 
ing computer terminal and 
keyboard tables with elec¬ 
tronically controlled height 
adjustments. Each high- 
grade steel table has two 
independently adjustable 
leaves that permit the key¬ 
board and terminal to be 
raised or lowered. Lifting 
systems are concealed be¬ 
hind a panel, and each 
table comes with a cable 
duct for the terminal's 
cables and power supply. 

Three models, each with 
a different adjustment 
method, are offered: the 
electronic model permits 
recording of the desired 
height for automatic ad¬ 
justments; the push-button 
model uses electric 
motors and screw drives; 
and the mechanical model 
adjusts each leaf using 
balanced weights. 

Sides leaves are available 
for each table. For informa- 
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tion. write to the Consulate 
General of the Nether¬ 
lands. Economic Section 
6a2/82, One Rockefeller 


Plaza. New York, NY 
10020. 

Circle 656 on inquiry card. 



Vision Systems 


Digithurst Ltd. sells two 
vision systems for micro¬ 
computer applications 
ranging from education to 
artificial intelligence. The 
Microsight I is a CCTV- 
based unit that uses a 
Micro Eye camera interface 
to send 8-bit digitized video 
images to a computer. The 
Microsight 2, based on a 
solid-state camera, employs 
a 128 by 128 CID sensor to 
capture an image and a 
high-speed interface to 
pass the image back to the 
computer either as 8-bit 
digital video or as threshold 
video. 


Both systems use a com¬ 
mand processor and disk 
I/O and camera-control 
routines. Other software 
permits interactive adjust¬ 
ments of camera settings 
and display of facsimile and 
binary images. A boun¬ 
dary/edge detection pro¬ 
gram is included. The 
Microsight I costs £499. 
The Microsfght 2 is £199. 
Contact Digithurst Ltd., 
Leaden Hill. Orwell Roys- 
ton, Hertsfordshire SG8 
5QH. England; tel: (0223J 
208926. 

Circle 657 on Inquiry card. 


P-system for IBM PC 


Network Consulting has 
configured a version of the 
UCSD Pascal p-System for 
the IBM Personal Com¬ 
puter. Purported to run 
one to five times faster 
than its competition, this 
system features a rewritten 
8088 interpreter and float¬ 
ing-point programs that 
manipulate real numbers. 
Its long-integer support is 
said to be three to five 


times faster than previous 
systems. 

Dealer prices begin at 
$845. Benchmarks and 
marketing information are 
available from Network 
Consulting Inc., Suite 110, 
Discovery Park (Willingdon 
Site), 3700 Gilmore Way, 
Burnaby, British Columbia 
V5G 4MI, Canada, (604) 
430-3466. 

Circle 658 on inquiry card. 


Joystick Port for VIC 

MFJ Electro Enterprises 
offers Commodore VIC-20 
users an add-on port for a 
second joystick for pro¬ 
gramming and running 
two-player games. Pro¬ 
gramming instructions and 
a sample two-player game 
on cassette are provided in 
this $21.50 package. Con¬ 
tact MFJ Electro Enter¬ 
prises, POB 13076, Kanata, 
Ontario, K2K 1X3 Canada, 
|6!3| 592-2962. 

Circle 659 on inquiry card. 



Graphics Display 
Terminal 


Nippon Computer Com¬ 
pany’s NJC-M1212 graph¬ 
ics display terminal is suit¬ 
able for business graphics 
and graphics information 
retrieval. Standard features 
include a 12-inch green 
screen, 640- by 486-dot 
resolution, 1 -microsecond 
per dot high-speed draw¬ 
ing, three communications 
ports, and a Tektronix 
4010/4014 emulator. The 
complete package is pro¬ 
vided with a graphics pro¬ 
cessor, communications 
software, and a keyboard. 

The list price is $2600. 
Contact Nippon Computer 
Co. Ltd., Naito Building. 
Nihonbashi Hamacho 
2-25-1, Chuo-ku, Tokyo 
103, Japan; tel: 
03-669-3066; Telex; 
0-2523475. 

Circle 660 on inquiry card. 


MISCELLANEOUS 



RS-232C Switch and 

Indicating Adapter 

Bejed’s Model BJ-1208 
EIA Mini-Switch provides 
manual switching be¬ 
tween many RS-232C de¬ 
vices, such as a modem or 
computer. Common leads 
2, 3, 4. 5,6,8, and 20 are 
switched, while I, 7, and 
10 are hard-wired through. 
Its nonlocking push button 
changes color when oper¬ 
ated. In single units, the 
BJ-1208 costs $98, in¬ 
cluding mounting hard¬ 
ware. 

Also available from Bejed 
is the Model BJ-1218 In¬ 
dicating Adapter, its LEDs 
provide the status informa¬ 
tion on RS-232C data leads 
2. 3, 4. 5, 6, 8, and 20. All 
other leads are carried 
through without indica¬ 
tion. The Model BJ-1218 is 
offered in two versions for 
different connector ar¬ 
rangements. Either model 
costs $35. 

Quantity discounts on 
these devices are offered. 
For more information, con¬ 
tact Bejed Inc., 4824 North¬ 
east 42nd. Portland, OR 
97218, |503| 281-SI 53. 
Circle 661 on inquiry card. 
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Colored-Coded 

Colored disks from 
Cenna Technology help 
you file, code, and identify 
your programs. Five dif¬ 
ferent colors are supplied 
with each I O-pack: red, 
orange, yellow, green, and 
blue. Other color combina¬ 
tions are available on re¬ 
quest. The disk cartridge 
material is high-quality 
Homopolymer PVC. Sin¬ 
gle-sided, double-sided, 
and quad-density 5'A- and 
8-inch disks are offered. 

The suggested end-user 
price for a 10-pack of sin¬ 
gle-sided 5i4-inch disks is 
S 34.95. Dealer pricing is 
available. Contact Cenna 
Technology Inc., 183 Cot- 


Disks Aid Filing 

tage Ave.. Sandy, LIT 
84070, |801| 26 M 600. 
Circle 662 on inquiry card. 



Bulk EPROM Eraser 
Works In Minutes 

The Memorase C-25 
erases up to 25 EPROMs in 
10 minutes. It comes with 


a filtered viewport, high- 
intensity grid lamp, 60- 
minute timer for simplified 
exposure settings, and a 
safety interlock. In single 
units, the C-25 costs $395. 
A desktop version capable 
of erasing I to 8 EPROMs, 
the Model DE-4 costs ap¬ 
proximately $78. Volume 
discounts are available. 
Contact UVP Inc., 5100 
Walnut Grove Ave., POB 
150!, San Gabriel, CA 
91778, (213) 285-3123. 
Circle 663 on inquiry card. 


Terminals Upgraded 
to CP/M Systems 

The Microfit Instant 
Computer upgrades your 
Televideo or Lear Siegler 
terminal into a CP/M sys¬ 
tem. Microfit is a single- 
board 64K-byte computer 
using a Z80A processor 
and offering two RS-232C 
ports, a Centronics parallel 
interface, and a floppy-disk 
controller for up to four 
5 'A- or 8-inch disk drives. 
Storage capacities range 
from 200K bytes to 5 
megabytes. 

Microfit will convert 
Televideo Models 910, 
912. 920, 925, and 950 
terminals and Lear Siegler 
Models ADM-3A and 
ADM-5. It costs $1595, 
which includes CP/M and 
dual 720K-byte double¬ 
sided floppy-disk drives. 
Full details are available 
from Data Systems Market¬ 
ing, 5710 Ruffin Rd., San 
Diego, CA 92123, (800) 
854-2684; in California, 
(800) 532-3717. 

Circle 664 on inquiry card. 



Joystick for the 
Apple and IBM PC 

The Mach III joystick 
from Hayes Products is 
connector-compatible with 
Apple ll/lle and IBM Per¬ 
sonal Computers. It fea¬ 
tures a gimble with spring 
centering or free-floating in 
any or ail four X,Y coor¬ 
dinates. which provides an 
arm alignment with 360° 
movement. Fire control 
buttons are located on the 
deck of the control unit 
and on the end of the joy¬ 
stick. 

For the Apple II, the 
Mach III costs $49.95. The 
Apple lie and IBM Personal 
Computer version is priced 
S5 higher. Contact Hayes 
Products, 1558 Osasge St., 
San Marcos, CA 92069, 
(714) 744-8546. 

Circle 665 on inquiry card. 


Synthesizer Creates 
Stereo Effect 

The Stereo Composer is 
a music-synthesis system 
for the Radio Shack Color 
Computer 3nd the TDP- 
100 from Speech Systems. 
Stereo Composer comes 
with software that lets you 
program four voices with a 
seven-octave range. Of the 
four voices, two are dr 
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Programmable Robot 
Lifts More Than 1 Pound 


rected toward two sepa¬ 
rate channels, creating a 
stereophonic effect. Dot¬ 
ted. double-dotted, eighth, 
quarter, and standard 
triplet notes are supported. 
Voices can be moved be 
tween speakers, and music 
can be played at any tem¬ 
po in any key. Tempo and 
key can be changed as the 
music is playing. System 
hardware features in¬ 
dividual 8-bit D/A (digital- 
to-analogj converters to 
drive two audio power 
amplifiers which, in turn, 
run a pair of loudspeakers. 
Output can be connected 
to a home stereo system 
for greater stereo effect. 

The Stereo Composer 
costs S119.95. It's available 
from Speech Systems. 38 
West 255 Deerpath Rd.. 
Batavia. IL 60510, |3I2) 
879-6880. 

Circle 666 on inquiry card. 


Printer Traveling 
Cases 

Travelmaster's line of 
printer carrying cases fea¬ 
tures blow-molded double¬ 
wall construction, luggage 
siyle handles, and locking 
latches. Cases are available 
for Epson Microlines, 
Okidata ML-80 series, C. 
Itoh Prowriter, and NEC 
80-character printers. Sug¬ 
gested retail prices range 
from $79.95 to $94.95. For 
more information, contact 
Southern Case Inc., Travel- 
master Division, 2315 
Laurelbrook St.. FOB 
28)47, Raleigh. NC2761 I, 
(800) 334-0551; in North 
Carolina, (919) 821-0877. 
Circle 667 on inquiry card. 


The Microbot Alpha, a 
self-contained, program¬ 
mable robot can lift pay- 
loads of up to I Vi pounds. 
Alpha's arm. which has an 
18-inch reach, offers such 
motions as 330° base rota¬ 
tion. 140° shoulder and 
elbow bends, 360° wrist 
rolls, and 180° wrist pitch. 
A cable-operated mechani¬ 
cal gripper uses timing belts 
coupled with metal pulleys 
to transmit the torque of 
stepper motors. Operating 
speeds as high as 20 inches 
per second are achievable, 
and Alpha can be pro¬ 
grammed for acceleration 
and deceleration modes. Its 
repeatable position accu¬ 
racy is plus or minus 
twenty-thousandths of an 
inch. An onboard com¬ 
puter can be set to retain 
227 working positions. In 
addition. Alpha can be pro¬ 
grammed with other com¬ 
puters through an RS-232C 


asynchronous serial inter¬ 
face using a proprietary 
programming language. It 
includes 4K bytes of 
EPROM and EEPROM and 
IK bytes of RAM. 

In single units, the Alpha 
robot costs $8500. More 
information is available 
from Microbot Inc., 435-H 
Ravendale Dr.. Mountain 
View, CA 94043, (415) 
968-8911. 

Circle 668 on inquiry card. 


Prlntwheel Cleaning 
System 

Your printwheel's plastic 
and metal spokes and type¬ 
face crevices can be safely 
cleaned with the Copy- 
source Printwheel Clean¬ 
ing Kit. Spill-free wands are 
used to dispense 0.6 milli¬ 


liters of a cleaning solvent 
that eliminates plastic glaze 
and dissolves caked mag¬ 
netic dust, ink, and dirt. 

Each self-contained 
Copysource kit contains 10 
wands, 10 lint-free dry 
wipes, a cleaning station, 
and a tray. A single kit is 
$12.95. A case (10 kits) 
costs $89.50, To order, 
contact Chop e-Stevens 
Paper Co., Department 
202. 1800 18th St., Detroit, 
Ml 48216. (313) 237-0300. 
Circle 669 on inquiry card. 


RS-232C Devices Aid 
Connections 

The Jaxon Division of 
RVR Systems markets two 
interconnection aids for RS- 
232C devices. The Owl in¬ 
serts into any RS-232C port 
and indicates whether the 
device type is DTE (ter¬ 
minal) or DCE (modem). If 
left inline, the Owl in¬ 
dicates data transfers. 

When inserted between 
RS-232C lines, the LBS-1 
loopback switch lets you 
connect DTE to DTE, DCE 
to DCE, or DTE to DCE. 
Each connector operates 
LBS-1, except pins 2 and 3. 
It comes with descriptions 
of DATA, CONTROL, and 
TIMING lines. 

These devices do not re 
quire power, nor will they 
load lines. The Owl costs 
$39.95. LBS-1 is $29.95. 
Both prices include ship¬ 
ping and handling originat¬ 
ing from Jaxon, RVR Sys¬ 
tems, POB 265, Dewitt, 
NY 13214. 

Circle 670 on inquiry card. 
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Automatic Ribbon Relnker 


The Mac Inker from 
Computer Friends auto¬ 
matically reinks ribbons for 
any printer. Users merely 
load their ribbon cartridge, 
and Mac Inker metes out 
the correct amount of ink, 
evenly distributing it across 
the ribbon. 

Mac Inker is available 


with multicolored inks and 
with cartridge-loading sta¬ 
tions for most current 
printers. It costs S54.95. 
For full details, contact 
Computer Friends, 100 
Northwest 86th Ave., 
Portland, OR 97229, (503) 
297-2321. 

Circle 671 on inquiry card. 



RS-232C Cable Offers 
a Handshake to Any Peripheral 


The SC82I Smart Cable 
from IQ Technologies is an 
Intelligent RS-232C inter¬ 
face cable that can hook 
any computer to any peri¬ 
pheral with the flip of a 
single switch. This device is 
designed with onboard 
logic circuitry that deter¬ 
mines which RS-232C in¬ 
terface lines are used by a 
computer and a peripheral, 
and it adjusts the hand¬ 


shaking signals according¬ 
ly. This eliminates the need 
for breakout boxes, cable 
redesign, and inventories 
of custom cables. Possible 
applications include system 
integration and field ser¬ 
vice. 

The SC82I connects all 
the handshaking lines in a 
specific application in addi¬ 
tion to CTS, DTS. DTR, and 
DSR. It functions at data 


rates of up to 19,200 bits 
per second. In the event of 
a hardware or software 
problem, the SC82I's in¬ 
dicator lights point out the 
device that is disabling the 
data transfer. The cable is 
transparent to data rate, 
word length, and error and 
data codes. It costs S245 
and can be ordered from 
IQ Technologies Inc., Suite 
308, 11811 Northeast First 
St., Bellevue, WA 98005, 
(206) 451-0232. 

Circle 672 on inquiry card. 


Disk Storage 
Containers 

Diskfiles provide efficient 
disk storage for up to 125 
floppy disks. Disk compart¬ 
ments are separated by 
removable inserts, and five 
color-coded tab dividers 
are provided. The unit 
features dimensions similar 
to most disk drives and a 
dark, see-through acrylic 
finish. 

Diskus Jr., which holds 
75 disks, costs S39.95. 
Holding up to 125 disks, 
Diskfiles costs S59.95. An 
8-inch version capable of 
handling 115 disks is 
S79.95. Add S3.75 ship¬ 


ping and handling to each 
order. Contact Diskus 
Products. 6003 Bandini 
Blvd., Los Angeles, CA 
90040, (213) 726-3088. 
Circle 673 on inquiry card. 


Stand Lifts PC for 
Stowing Keyboard 
Safely 

The P. C. Stand lifts the 
IBM Personal Computer so 
that you can safely stash 
the keyboard under the 
unit. The P. C. Stand 
allows the keyboard cable 
to be efficiently routed 
under the system, or it can 
be used for positioning the 
monitor at a more comfort¬ 
able viewing height. This 
welded steel unit is finished 
to complement the IBM's 
color and texture. It 
measures 22 inches wide 
by 3 inches high by 14 in¬ 
ches deep. The suggested 
price is S34.95, plus S2 
shipping and handling. 
The P. C. Stand can be 
ordered from Personal 
Computer Accessories, 
4456 Partridge Court, San 
Jose, CA 95121, (408) 
578-7798. ■ 

Circle 674 on inquiry card. 


Where Do New Products Items Come From? 

The information printed in the new products pages of BYTE is 
obtained from "new product" or "press release" copy sent by the 
promoters of new products. If in our judgment the information 
might be of interest to the persona f computing experimenters and 
ho me brewers who read BYTE, we print it in some form. We 
openly solicit releases and photos from manufacturers and sup* 
pliers to this marketplace. The information is printed more or less 
as a first-in first-out queue, subject to occasional priority modifica¬ 
tions. While we wouid not knowingly print untrue or inaccurate 
data, or data from unreliable companies, our capacity to evaluate 
the products and companies appearing in the "What's New?" 
feature is necessarily limitedn We therefore cannot be responsible 
for product quality or company performance. 
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Flexible Diskettes 


6 Year Warra nty -100% Certified 

DELIVERED PRICES 
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Free shipping in cantihentat t/SA Call tor 
quantity discounts. Wo accept money orders, 
certified checks, VISA and MasterCard Personal 
checks accepted but take fwc weeks to dear bank. 
N.D. add 4%. 

Software Services '“ 

l326-£5th SI. S., Suite D 
Fargo, ND SSI 03 

1 -aOO-MEGA-BlT 


Now, Interconnect Any 
Two RS232 Devices 


WIRING 
ADAPTER 

S24.95 

Connects any two 
RS 232 devices in any 
pattern. Temporary or permanent. Comes 
complete with ten plug in jumper wires. 
Wiring Adapter just $24.8 
& £ 



ie and 


pius $1.75 for postagi 
handing, (IL res. add 5% 
sales tax); we accept MC, 
Visa, ana Purchase Orders 
from rated firms. Get FPEE 
illustrated catalog of 
interface and monitoring 
equipment. 



Circle 304 on Inquiry card. 


H & U electronics 

P.O. Box 475 B • Mendota. IL 61342 

PtlOM |B 1 S} S 39 -S 827 


Circle 41 on Inquiry card. 


MC6BOQO 


MACHINE CODE TRANSLATOR 
(DISASSEMBLER! 

CROSS ASSEMBLER 


FORTRAN Source Fr&grarm on 

■ Magnetic Tape (BOO or 1600 BPI] 

• Diskette (5S/SD Ind, Sid.) 

Easy IrmalUtian on any System 
with FORTRAN Compiler 


INSTRUCTIONS and 

example RUNS 


149.35 EACH 


Jairurt M. Cnln & AiSOCiatca 
P.G. flOH 270340 
Dallas, T* 75227 


Circle 75 on Inquiry card. 


AUGUST SPECIALS 



UST 

SALE 

dBASE II 

700 

465 

WORDSTAR 

495 

345 

MfCROSOFT 



BASIC COMPILER 

395 

305 

ZORK l II, Of hi 

40 

98 

AMDEK COLOR 1 

379 

319 

EPSON FX BD 

699 

615 

EPSON MX 100 

849 

695 

DISKETTES 5 M SSDD 


23 


, P.O. BOX 64044 
lilild* DALLAS. TX 75206 
1 -800-527-7127 
IN TEXAS 1-214-525-3230 
PRICES GOOD THROUGH 08/31/83 
Please Include 3% tear Shipping (rrunimurn $2 00], 
nr 5% for Blue Labe! [minimum S3 00} 

In Texes Add 5% Sales Tax 
MASTERCARD. VISA. 

CHECK [Alow I D Days], or COD [Add $2 001 


Circle 127 on Inquiry card. 

0" DISKETTES ALSO AVAILABLE 

TOP QUALITY 

SVa DISKETTES 

SPECFFY soft. 10 or 16 SECTORS 


ALLABLE 


• wabash 

i/10 

S/50 

1/100 

SSDD (Ml 3*41 IX) 

DSOD (M14A41 IX) 

23,00 

30,00 

112.00 

146.00 

218.00 
286 00 

SSDD (CDCi 242-00) 
DSDD fCDC 1244-00* 

• 3M scotch 

22.00 

30.50 

106.00 

14700 

21000 

290.00 

SSDD (3M 744D-0) 

DSDD (3M 745-0) 

i verbatim 

22.00 

31,00 

109.00 

150.00 

213,00 

29500 

SSDD (MD525-0 MS 150) 25.20 
DSOD (MD550CMaIBS! 36.50 

a maxell... 

124.00 

180.00 

24500 

355.00 

SSDD iMAX-MD-1 M) 
DSDD (MAX-MDZ-DM) 

a dysan 

28 95 
39.00 

14000 

192,00 

270.00 

380.00 

SSDD fD VS 104-ID) 
DSDD (DYS iQ4-2Dt 

3600 

41.00 

177,00 

202.00 

350.00 

400.00 



80W2L7|B8 

7 DATS A WEEK 


P.O. BOX 3304 
SARATOGA, Cft WOH 
f4Cflj B5I-4E10 


• CHECKS M.Q.. VISA. 

M.C.-AOD J2.00 SHIP 

• CA. RESIDENTS ADD 
6% SALES TAX 

• SURCHARGE ON ORDERS 
SHIPPED OUTS IDE USA 

Dolor Inquiries Invited 
Circle llfl on Inquiry card. 



SMITH-CORONA TP-1 

Lfiner Quahi y - Daisy Wheel Printer 



• Serial Dr 

Parallel Interface 

• Microprocessor Electronics 

Order Toll Free: 
Free Shipping 


S479 


1-800*531'5475 (Outside Of Texas) 

(512) 250-1523 (in Texas) 

jCompuPdd con. 

13010 Research Blvd., Suite 101 
Austin, Texas 78750 


Circle 03 on Inquiry card. 


S’/*” DISK DRIVES 


TANDON 

* TIM 100-1 

Single Sided. 40 TRK, , . _ _ __ 

Sincte Of Doubi tt Dtfvsrty 3 T 79™ 

Free Shipping 

* TM 100-2 

Double Sided. 40 TRK/Stfe * ___ 

Singh: Qt Double Density 3 Z49 W0 

Free Shipping 

CDC 

* 9409 

Double Sided. 40 TfiK/SKfe . ___ 

Single Or Double Density 

Free Shipping 

Onter Toll Free 
1-800-531-5475 (Outside Of Texas) 

(512) 250-1523 (in Texas} 

‘tt We Can t Ship The flfexr Working Day, 

We Won 't Take The Order ." 

MasterCard + VISA * Check 
Texas Residents Add 5% Sales Tax 


[Compufldd 


Gorp 


13010 Research Blvd., Sitile 101 
Austin. Texas 78750 


C/UNIX 


4 


4.00 


* C Language and the UNIX 
Library Functions detailed in a 
pocket sized booklet S4.00 each, S10 
for 3, or S3 each for 10 or more, 

* C Language Reference Card 

$2,50 each, 54 for 2, 51.75 each for 10 
or more, 

* UNIX * 151 Command Summary 

also available, 

UNiX tm is a trademark of Set/ Laboratories, 

ssc 

P.O. Box 806 
Mercer island, WA 98040 

VfSA/MasterCsrd orders call 
1206) 323-8751 


Circle 368 on Inquiry card. 


TRUE 16 BIT PROCESSING 

sJth la 

I to 


* 




ZaDai MIcrDprocniDf jupgradatile Id ZBOQ3) 

* 2 Kid6 Eprom with Monitor Program 

lE 'ROm Op|,Onal| 

* 16 Vectored Interrupts 

* Full IEEE- 636 ISTQOS Comptwrtw 

* Alt ZS001 Features editable 

* Battery hack u p lima or day clock 

* Red Linos RAM capable of word translers 

* CP-'MBOOO Coming Soon 

■Model MBQOG CPU Board $425“ 

* Model MBQOO £E *rlh E'Rom 1 500“ 

Me-mnr, Mjnaqanwl Cgmpiiman Card B»ail*hli 3r0 Oufrier 1WJ 
■*( 'FinntH Hmilrd warrajily 

NEWIf 

2 Serial t 2 Parallel I/O Card 

* 2 AsynC aanal pods 

* 1 Centrgntci parallel port 

* 1 General purpose parallel perl 

* 3 IS bit MuMer/limera 
■ UaeaZrtog 6531^636 

Introdpclg-ry Price (MS'* 

To Older: Call l-flM-02l-8a5fl, In NM, 1-M5-523-0975 or write: 

MICRO SOLUTIONS INC, 

Suit* 101 B - 1606 El Puseo Rd. - Lea Cruces. NM 55001 
include Ck„ ML O. At UH Mai Mr CM DT OTia. MM ftl. add 4JH lax. 


Circle 84 on Inquiry card. 


Circle 264 on Inquiry card 


















































Circle 372 on inquiry card. 


CHECK SUNTRONICS NEW LOW PRICES 


Apple Compatible Products ■ General Products- cont. 


S-100 Products 





Video Monitors 


$QQ95 

AFDC-1 Floppy Disk Drive Controller... OJ 
Runs DOS 3.3 with any standard S hug art com¬ 
patible 5VST Disk Drive, (2 Drives Each Card) 




$OQO0 

ASCII KEYBOARD A&T .. - Oi* 

Plug in compatible with Apple II, has shift!ock, 
underscore, f J and back slash characters. 

Apple Prototype Board. 

Double Sided glass with 
gold plated Apple and 
General Purpose termin¬ 
als. Contains matrix of 17 
x 63 solder plated donuts 
on .15" x .1” spacing. Great for 14,16, and 24 pin IC's, 

SUN-722 .. 12,99 

Apprate PROM Blaster. 119.00 

"ALS" 80 Column Card.159,00 

"ALS" Z-CARD {ZBG CPU).149.00 


General Products 


Mitsubishi Disk Drives, 5YV and 8 Slim 

SW Thin DSDD 40 Track. .310.00 

9" Thin DSDD 77 Track,... ..450.00 


SAMWOO GREEN 9" 

SAMWOO AMBER 9" 18MHz.119.00 

SAMWOO GREEN 12” 12MHz.....124.00 

SAMWOO AMBER 12" 12MHi 127,00 

Composite video I'D, 750 lines resolution, 7&10K ohm 
I m pedahCB Note: PI ea se add $7.50 shippi n g a nd hendl i ng 
for the video monitors, 

Assembled Connectors and Cables 
Centronics Type Cable Assemblies 36 pin flat cable 
with male to male or male to female connectors. 

4 ft.—$24.95 6 ft —$27.95 

RS232 Cable Assemblies 25 pin flat cable with male 
to male or male to female connectors. 

5 ft.—S29.9S 10 ft.—$35,95 

Assemble Your Own Cables 


IDS DB-ZSP 
IDS DB-25S 

Super Sale 

PiN 

2716 (450nS) 
2732 [450*5) 
2532 [450nS) 
2764 (28 pin) 


Connector , 
Connector . 


B24 25up 
3,00 3.55 
4,15 
5,96 
9.95 


■ 5 = SUNTRONICS CO., me 

— 12621 Crenshaw BJvd., Hawthorne, CA 90250 


STORE HOURS. MON -FBI, 
SATURDAY 


9;00am to S:00pm 
1.G:flGam Id &:00pm 


&4KSM AST without RAM. .. s 155 00 

64KSM AStT with 64k RAM 132-611 6 r s).339.00 

S-100 Board Uses 6MHz fine's. 1 AA max. pcwver, Bank 
Select plus Extended Addressing allow for mufti' 
memory hoard set-up. 4 independant 16K Blocks make 
easy use with multi-user systems. Any 2K RAM may ba 
replaced by 2716 EPROM. 

SBC-890 Z90A CPU, AST...*195,00 

SBC-880 Z60A CPU, Kit. .175.00 

4MHz Z80A CPU boards with Seriai/Parallel Ports 

UFDC-1 Floppy Controller. AfitT. 245.00 

UFDC-1 Floppy Controller, Kit.- - , 225.00 

The UFDC-1 Floppy Controller uses the WD1795 chip 
which runs either and'or 8'TSW Disk Drives. 

CLOCK CALENDAR A&T .. ........ 115,00 

CLOCK CALENDAR Kit .95,00 

This S I 00 Clock Calendar Board has 4 Interrupts. Time. 
Pay of Week and Battery Backup. 

S-100 Prototype Board 

Double Sided glass with 
gold plated, numbered 
S-100 terminals. Matrix of 
28 x 76 solder plated do¬ 
nuts on. 15" x. V r spacing. 
Locations for headers and 
regulators. Great for 14, 16, and 24 pin IC's, 

SUN-721 ... . 17.85 

Mother Boards & Card Cages 

SLOTS Bare Bd KTT A & T w/CAGE 

6 *12.00 *34.00 *49.00 *7400 

$ 16,00 45 00 70.00 105.00 

12 22.00 65.00 100.00 140.00 

10MHz, No termination. Mother Board and Card Cage 
Include power indicator, reset and provisions for wiring 
power supply and muffin fan. 

OUTSIDE CALIFORNIA TOLL FREE 1-800-421-5775 

(Order Desk Only) 

Mail Ordaf’—Minimum Order; * 10. S*n4 Check or Morwy Order lo: P O BOX 1«7 Pefrt 0, HAWTHORNE, CA M25D, Vita W 
MasterCard Ind'idfr expiration date). Add S2.00 postage and handling tor first 3 pound* pit]* ■ 50 for each addilipnal 

pound to your order. California residence add 0% si let tax. 


Cond. 

Ribbon 

Cable 

Pdeerft 

Card Edge 
Connector 
PHea 

IDS 

Socket 

Price 

Header 

(w/w) 

Price 

20 

$0.50 

*2.46 

*306 

$4.24 

26 

D.65 

4,30 

3,87 

4.68 

34 

0.B3 

5.93 

6,30 

5.25 

40 

1.00 

6,90 

7,20 

5.35 

50 

1.30 

7.58 

7.50 

620 



NN 

6116P-3 i T50nS> 
3.98 2114L-2 l2O0nS) 
SOS 4164 
9.95 280ACPU 


8 - 2 * 

6.10 

t.62 

Calf 

4,99 


■ $5.95 
*6-25 

25up 

5.75 

1.62 

Call 

4,09 


cufobn * 213 - 644-1149 

dor Twh Info and Calif, orders! 



Hlrr-I** IflQ rtn Innirlrv r-arti 




















































NEW REPLACEMENT 

RIBBON CARTRIDGES 

CDQflM MX7 ®' 80 W-75 ea. 
CrOUN MX 1 M 10.75 ea. 

r Please add $.75 ea. shippi rig/ha ndhng 

WE HANDLE MOST POPULAR CARTRIDGES, 
SEND FOR PRICE LIST 


LABELS 

$ 12 . 00/5000 

STOCK #10350-1 15/l6'x3Wx1 wide. 

White—pressure sensitive—pm feed— 

W carrier, packed 5000 per box 
Add $2.50 per bdx handling/shippmg. 

COMPtETE LINE OF OTHER LABELS 
AVAILABLE, SEND FOR PRICE LIST 


TERMS: MIN. ORDER $12.00. 

VISA fit MC (add check or money order 
C.Q.D.'s add $2.00. CA residents add Sales Tax 

COMPUTER 
SUPPLY CO. 

25422 TRABUCO RD. SUITE #200 A 
EL TORO, CA. 92630 » (714) 768-0370 




Circle 345 on Inquiry card. 


Programmable 

Communications 

T RANSLATOR 

The PCT-100 is a configurable in-line 

RS-232 PROTOCOL AND DATA TRANSLATOR, 
The PCI-100 CAN PROVIDE: 

* Terminal dr printer emulation 

* DEC OR IBM SYSTEM COMPATIBILITY 

* Macro-function keys 

* 'Type-ahead* and data buffering 

* Baud rate conversion 

* Handshake protocol translation 
(E.6. CTS/RTS, XQN/XOFF) 

The PCT-100 ts CONFIGURED USING A 
bujlt-in Communications Translation 
Language. Programs can be easily 

ENTERED & EDITED FROM ANY ASCII DEVICE. 

PCT-1M-PC8 (PCS ONLY).* 289 

PCT-100-ASM CPCB W/ CASE)..* 339 
PCT-512-MOO (POWER SUPPLY).* 59 


J\/[SL7 


Method systems Incorporated 
19751 South Lakeshore Boulevard 
Euclid- Ohio 44119 
(216) 531-0404 


Circle 258 on Inquiry card. 

PRINTER-STILTS™ 



• SOLVE YOUR PAPER STORAGE PROBLEMS# 


Elevate your Epson MX-70/80 or MX-100 Printer 

• Precision Machined — natural linish aluminum 
•Tilted to Facilitate Viewing — soft rubber feet 

• Easy to Install — no tools required. 

MX-70/80 style tits IBM, Tl and HP PC DOT FTPS. 
Give style and send $9.95 plus $2.00 P and H. 


DATATEK INC. 

P.Q. Box 5956 Dept 400 
" Shreveport, LA- 71135 
(318) 868-2241 or 868-0066 til 10 pm CST 


Circle 133 on Inquiry card. 


^ IBM PC 
' SOFTWARE 


Let Your Computer, , 

Write Its Own Programs! 

FAST FILE, an applications 
program generator, actually 
develops finished, usable ap¬ 
plication programs in a matter 
of minutes. 

Simple to operate, FAST FILE 
can even be used by people 
who know very little about 
computers. No programming 
knowledge required! 

AKAi\ DHD lnt 

^ 7777 Leesburg Pike 

Z-J Falls Church. VA 2200 

(703) 556-0950 


Circle 135 on Inquiry card. 



Circle 425 on Inquiry card. 


WIREMASTER 



Whip your wire wrap 
and PC layout 
problems with 

WIREMASTER 


WIREMASTER Is a soil ware tool tor design, 
layout, and assembly of hardware Your 
schematic is fed to WIREMASTER, which 
produces network maps, cross-references, 
wire and parts lists, and debug checklists. 
C HANG EM ASTER keeps track of fixes and 
updates. PLOTBOARD and PRlNTBOARD 
give pictures of the layout. Post processors 
for wirewrap machines available. Runs qn 
CP/M, MS DOS, UNIX, and VMS. $195. 

AFTERTHOUGHT ENGINEERING 7266 Court 
ney Dr, San Diego, CA 92111, (619) 279-2868. 


Circle 15 on Inquiry card. 



oCOtCTfe 

DISKETTES 



Call Toll-Free 
1-800-328-DISC for prices and infor¬ 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 


All orders shipped from slock, within 24 
hours. Call toll FREE 


M4W 

North Hills Corporation 

3564 Rolling View Dr. 

Whita Bear Lake, MN 55110 

1-BOO-32B-DISC 

MN Call Collect 1-612-770-0485 


chips &dale a 

THE INFLATION FIGHTERS! 

411$ 250ne 6/4930 IDO* UQ5«- 
4116 2QOni 0 /<|OjOO 100 - * I -05 el 
4116 I50m 6/4 I 1.30 100 * *1.13 ». 

*116 1J0M 9/114,30 100+ II JO**, 

4116 I 2Qn» 6/1 \ 3.30 100* H,M e* 
li 1*1. 300ni 0/110,50 
2I14L 200fia 0/H2.OO 
-4164 20Gn§ M.65 u. 

“4164 IMni »5,I0 te. 

-6116 |»ni 14.00 tt. 

*6116 200ns 43.65 «i. 

“fil L6LP l50n» *4,75*e. 

-1791 Ca* Controller <20.00 
1777 Dish Controller H 7.50 
Z.BOA. I60ACTC, 260A PIO il.OO u 
0255 14.23 

2716-J 5V JSOnt 9/>4,25 rt- <5-00 t*- 
2716 5V iSOniJS.OO «. 

*2732 5V 450ns S 3.85 e*. 

*2532 5V 450ns <4-25 w, 

-2764 5V MDm 26 pin 49.00 **. 

*2764 3V 24 pin CALL 
-2364 3V CALL 

*-6087 CALL 

66000 CALL 

Alow tip to 3 wks. Few personal checks to deer Please ndude 
phtrne numiHT, Rncw sobjccl to chen@e wftJimrt noise. Shipping & 
Handling fa* Chips $3.50. FOB Bellevue. WA. for M rise. Wash, 
residents add 63% Seles Tai. 

CHIPS & DALE 1-206-451-9770 

J0655 N.E, 4UiSL, Suite 400 
Bellevue, WA 98004 


Bargain 

Boards™ 


Best prices around on 



Include $5.00 per board Ipr jMpptng end tanailng. 

6331 Fairmount Ave, #701 
El Cerrito, Ca. 94530 
(415) 524-8 35 2 


Circle 68 on Inquiry card. 















































Circle 82 on inquiry card. 


Now You Can Afford Another 64K... 

Especially when it s less than 
a half cent per bit! 


COEX 64K S-lOO CMOS STATIC RAM BOARD 

Specifications 

• Fully Static Operation 

• Supports S-100 IEEE-696 Standards 

• Uses Popular 2716 Pinout Type 
static RAMS s 

• Board Access Time Under 200nS 

• 150nS RAMS Standard 

• No Watt States Needed at 6.000MHz 

• High Quality FR-4 Type PC Board 

• All Data. Status and Address Lines 
Fully Buffered 

• Switch Selectable Phantom Line 

only ‘ 299 °° 


• Gold Plated Contact Fingers for Low 
Contact Resistance and Long Life 

• Switch Selectable Extended Address 
Lines for Up To 16 M bytes 

• Extreme Low Power Dissipation 
(<500mA Typical) 

• Top 8K May Be Switched Disabled 
and/or Interchangeable with 2716 
Type EPROMs 


FOR 
YOUR 

APPLE He 


COEX 64K Memory with built-in 80 
Column x 24 Lines Upper and Lower Case, 
Fully compatible with all Apple He Software, 
Uses Auxiliary Slot 0. Gold edge fingers. Jumper 
Set-up for extended high resolution. Full 90 day warranty. 


Assembled & Tested 


only 


149 


00 


Assembled & tested 


“Have You Kissed Your Computer Lately” 

Components Express, Inc. 

1380 E. Edinger • Santa Ana, Calif. 92705 • 714/558-3972 

TWX 910*595-1565 • ADVACON SNA • International Orders Welcome 
Terms of Safe: Cash. Checks, Credit Cards. M.Q., C.O.D, FOB Santa Ana. Calif, residents add 6% sales tax. 



VtSA* 




\ YOU'RE GONNA LOVE THE 

) ROCK BOTTOM PRICES. 


r® 


MONITORS 


MIDI* COLOK I PLU3 
Arti.i£ K V t DEO 190 (GhZEN I 
AHDtJt VIDEO 100 i JUteEftl 
AMDEK VIDEO HP (GREEN I 
WSDEK VIDEO 3 IP [ AMBER! 
WIPPK CfJUPfl T E 
WBEX COlOH III 
BMC 11" CO LOU MONITOR 
BMC 13“ IW3R CO LOU - IBn 
COM REX 13 h COLOR W/SOUND 
CCHREX 12“ HI-UPS AMBER 
«EC 12“ GREEN SCREEN 
NEC 12“ BCOHO GREEN 
Ht£ 12" LO“ RE'S QQLCIR 
Princeton graph ice HX-1* 
TAXAN 12" GREEN 
TAKAK >2" AH8EP 
ZEHTTH 12“ GREEN 1 
USI 9’ AHUEH MONITOR 


319.95 
119.91 

149.95 

169.95 

164. 

619.95 

369.95 

299.95 

629.95 

294.95 
»49,95 
154-95 

109.95 
Z9y.95 

499.95 

114.95 

119.95 
94-95 

129.95 


USI 12" AMBER MONITOR 149.95 

MODEMS 

ANCHOR HARK I [RS-232t 19,95 

ANCHOR HAKE VII ins-Jlij 109,95 
rtOVATltlN J-CAT 104.95 

NOVATION 2TJ ALTO CAT 519-95 
SHAPTCAT 212 <1200 BAUD) 429,95 
SHARTHOOEH 300 MUD 194,95 

SMARTmOOEH 1200 BAUD 499,95 
SMARTMDOEM I200B - IM 449,95 


PRINTERS 


COMPUTERS 


SOFTWARE 


COMREX CR-l DAISY WHEEL 129,95 
UlABUJ 6360155 17H4.95 
EPEDH FJt-ttO W/TRACTOR LOH1 ! 
EPSON RX-BQ LOW! I 
EPSOH FX-100 F/T LOTI I 
GEMINI 10 LOW!| 
OEM IV C 101 LQW1 I 

GEM IK! 15 LOW! t 
GEMINI STA-&0 |OW! I 
GORILLA BANANA PRINTER 1S9.95 
JUKI B 1DD PRINTER ■! PJ 549.95 
MANNESMAN* TALLY HT160L 779.95 
HANNEEMANH TALLY HTl602 1ZH9.95 
NASJNF3HANN TALLY NT 1802 1499.95 
NEC 1550 BPINWPITEH-IRH 1154.95 
NEC 8021 PRINTER 459,95 
OXIDATA 92A H/GRAPHICB 449.95 
OKIDAtA 81A W/GRAFHICS 699.95 
OKI DATA B4F 1649.95 
OKI DATA H4S U29.95 
OKIDATA 92 494.95 
OKIDATA 9IP 929.95 
OK1DATA 9IS 994.95 
OLYMPIA TTPOraiTER/PAINT 019-95 
PRINTNA5TER LDAISY] 1549-95 
FRIllfR E TEA I PRINTER 144-9 5 
PRORHITER II PHINTER 619.95 
C ITOH COLOR PRIDT/PIOT 499.95 
C ITOH 06OOBP 979.95 
SMITH CORONA TP-1 6S9.9& 
STAHWRITER DAISY WHEEL 1999.95 
TRANSTAH m COLOR 449.95 
TfiANSTAR 110 IflCPE 729.95 
TRANSTAR 140 4VCPS 1229.95 
Ei-scw serial (R3-332) 134-95 
GftATITTI CA RD H4.95 
GRAPPLER + 119.95 
MICflQfiUFrEA II 16K 194.95 
PXASO INTERFACE 129.95 
HIZARD uPO 16A 129.95 
HI2ARU SOD 16K 179.95 

OTHER PRINTERS AVAILABLE 


239.95 

219.95 
$CALL 


.! 1541 DRIVE 

ATARI bOBXL 
ATARI DOflXL 
ATARI B06 3 99.9 S,-* 10 D-*390 ,95 

ATARI 1250 514-95-1100*1414+95 

ATARI 14QQKL 1CALL 

ATARI H50KLO fCALL 

IBM PC L XT LOWM 

COLUMBIA VP PORTABLE 2249,95 
COLUMBIA COMPLETE EYs, 2649.95 
IflH-PC COMPATIBLE SYSTEM 
12RK. 2’0S-/DCI DRIVES, KEYBOARD 
AND COMPLETE SOFTWARE PACKAGE 

GOftYUfc CONCEPT MGEEOaft 14999 

256K, S' FLOPPY DRIVE 

COMPLETE SOFTWARE PACKAGE 
flI-DIRECTIONAL 9-1/2X11 SCREEN 
CORY OS CONCEPT 512K I5B95 

CORONA DESKTOP PC LON ] I 

18*1-PC COMPATIBLE SYSTEM 
128* Z-DS/DD DRIVES, KEYBOARD 
COMPLETE SOFTWARE PACKAGE 
CORONA PORTABLE PC LQWII 


APPLE i/m NOW AYAtUlHLE 

694.95 


■ TWO w/I-09 CPU LONI ! 

. SYSTEM PHI EX 1499,95 
WO. 2 DISK DRIVES, 
WILT I» E-DC CPU, SOFTWARE, 
12“ GREEK mMITOR 6 VIDE! 


APPLE // 


FULLY v iun (XHPATIBLK 

CP/w! 


199,95 


SANYO NBC-1800 
KAKYO VHC-ja 
SANYO PHC-25- 
XEROX 820-11 
NEC APC-H01 
NEC APC-HB2 
NEC APC-N03 
NEC AFC-WPSl 
NEC APC-HP52 


1S79.95 
73.95 
149.95 
Un-JD.gp 
2415.HD 
2995.00 

3749.50 

4995.50 
5695.60 


4Tit DIMENSION MUVE*CTJtL 2A9.95 
4TH DIMENSION DRIVE-ONLY 199.95 
HAYES KICNUMOGEH II 259.95 
KENSINGTON SYSTEM SAVE® 64.95 
HANA ELITE I W/CTtL-CASD 359-95 
JLAtfA ELITE II if/CTRL 599.95 
ftAHA ELITE III W/CTRL 649.95 
SOFTCAJm CAHOi 214.95 
HICBQ-3C1 A2 W/CTRL-CAM3 319.95 


WK CARRY A FULL LINK 
Dr HARDWARE AND SOFTWARE 
TOft THE APPLE 

DISKETTES 

ELEPHANT DISKETTES 58/BO 
ELEPHANT LiISKL’tTtH S3/LIO 
ELEPHANT OiSKETYES DS/DO 


ASCII EXPPIC5B PRO 
BPt GENERAL ACCOUNTING 
0ATASTAH | HlEO X-uD) 
dB ASE II 1 red. z-ag) 
[HFOSTAR [ REQ X-BO) 
HYPORTSTAR \ RPg 
SENS EBLE SPELLER 
SPELL.STAR ( HEQ Z-RP1 

SUPEHCALC (heu E-801 

SDPEH-TEXT PHD 4P/R9 
VISICALC 3+3 
VORDETAD Hi APPLICARD 

IBM 

LOTUS l-a-3 

BPI PEREOHAL ACCOUNTING 
QUAIJLIHX APPLE EMULATOR 
QUICK CQOE iBfi-OOfi) 

Pie writer 

SkAATCOH 11 
BASIC COMPILER 


69.95 

294.95 

194.95 

449.95 

319.95 
539-95 

ft*. 95 

164.95 
TB9-95 

69.95 

174.95 

124.95 


FEACHTEXT 5806 BER.9 
SUPERCALC II 
VISICALC 256K 


LONI I 
149+95 
489+95 

209.95 

139.95 
69.95 

279.95 
1 34.95 

259.95 

209.95 

179.95 


COMMODORE M 


OOWlODDRE RS-3J2 l/F 
0ATA20 TB0 VIDEOPAX 
JUMP MAM 


16.95 

15.95 

25.95 


: 64.95 

34.95 

37.95 

44.95 

224,95 

27.95 

27.95 

24.95 

21.95 
27.9*1 

37.95 

27.95 


TXMfSi HE ACCEPT AMERICAN EXPRESS, HO EXTRA CHARGE POP VlSA/rtASTSHCARD, CASHIER'S CHECK, PERSONAL CHECK 1 ALLOW 2 WEEKS TO CLEAR!. 
SHIPPING 6 HANDLING! 54 ($5 MINK APU P'HJ ALASKA HAWAII 6 KOMITOJffl 5t (fID MlHtr FOREIGN' uRoEkJ 153 IS15 HIN1, ALL ITEMS APE SEN 
WITH MANUPACTUHCH'S WARRANTY. PhICeS ARE SUBJECT TO AVAILABILITY 6 CHANGE WITH DUT NOT ICE. PURCHASE ORD E R MOST INCLUDE CHECK- 
CALIFORNIA RESIDENTS ADD 64 SALES TAX. SEND £1 I GOOD TOWARD FIRST PURCHASE] FOR HEW FALL CATALOG. 1.123 

Call us... we can help! 1-800-222-2602 

Circle 29 on inquiry card. Ofl 1-800-555-1212 

Technical Assistance, Order Status & California Calls (619) 765-0239 


APPLE COUNTRY, LTD. 

P. O. BOX 1099 
2602 WASHINGTON 
JULIAN, CALIF. 92036 













m 


MEM 


TDK 

flexible disks 


Circle 154 on inquiry card. 


IBM PC, APPLE, etc. . 


SHARING AND SWITCHING PR08LEMS? 
GILTRONIX HAS THE SOLUTION! 

Ill Any CPU 


Printer i 
Dot Matrix 

MANUAL UNITS 

2-6 Ports 
Seieclo-Switch 


Printer 2 
Letter Duality 


Modem or 
Other Peripheral 


AUTOMATIC UNITS 

2-1 Ports 
Auto Switch 


Serial I'ftS 23 ? Par a I lei (Centronics! 

LOW DOST ADD-ONS FROM THE MAIN 
MANUFACTURER 

C^Giltronix 

IXJ 37SO Fahran Way Palo Alio CA 9-4303 
(4151 493-1300 


tof nta* <nla rimInn aft |«H> PWM. Hr wrflf 

t . y. ASSOCIATES, iffl< Siarcrwf Pr. Sin Jwt. C A 9Stl3 


DiscMaster 
Videodisc Interface 

• Enables computer control of laser 
videodisc players 

• Works with any mainframe, mini, or 
microcomputer 

• Standard RS-232C serial interface 

• No modification required to player or 
computer 

• Interactive playback for training, mar- 
keting, exhibition, and data retrieval 

• All cables and connectors included 

• Price: $395 

He w Media Graphics Corporation 

139 Main Street 

Cambridge, MA 02142 

617*547-4344 


Call Free ( 800 ) 235-4137 


CP/M based 
professional 
logic 
simulator 


* Fot EHtitfmrbttl wwL uaihife. 


# t« ivxfen Lib||L«.u> 

Nmr lope min. ibibty toMmMku TTL; NMOS CMOS/FMQ-S k*ic, ttOM . 
miJ RAW i lhr» blaLt jtkJ Imln pin wifcd-Dt'tfd rwdei. [tfofiupdbiq 

plus' nurattutt CM Her wimrK -TUi* L OOK SIM omuMTibk Ec HridulUy 


Tfj ii m. SmJuv at* check for LOGKStM d™n 
Isn't Manual 

Pin*sprit} r IBM 37*/ 5" APM£ II IP/lb -cIwl CP/M b,*d 
Sftit raid* i>stras i APPLE'S nHhOVM nrii. prk*Sm 


Circle 287 on Inquiry card. 


Circle 299 on Inquiry card. 


Circle 176 on Inquiry card. 


Circle 181 on Inquiry card. 


Circle 243 on Inquiry card. 


for prices and information. 
Dealer inquiries invited. 
COD. and charge cards 
accepted. 


PACIFIC 

EXCHANGES 

too Foothill Rlud 
San Luis Obispo, CA 
93401 {In Cal call 
{80S) 5434037) 






DEALER INQUIRIES INVITED 

1 9 Specify Soft 

10 or 16 Sectors poces/10 

1 side/dbl dens . S24.30 

2 sides/dbl dens 35.09 

1 side/quad 96tpi 33.76 

2 sides/quad 96tpi 44.50 


5Va 

MD525 
MD5S0 
MD577 
MD557 

8 ff 

Specify Soft or 32 Seder 
FD34 9000 1 side/sgl dens 30.00 

FD34 8000 1 side/dbl dens 33.00 

0034*4001 2 sides/dbi dens 41.00 

Checks VISA*MC*C 0.0 /Add $2 Shipping 
Cell or write for our discount catalog. 

LYBEN COMPUTER SYSTEMS 

27204 Harper Ave . St Clair Shores, Ml 40OB1 
Phone: (313) 777 77QO 


DATALIFE ■ THE NAME IS THE PROMISE 
THE WARRANTY IS THE PROOF 


Verbatim® 

Diskettes 


Top-quality Verbatim® Diskettes 
from Tech* Data, your complete 
supply and peripheral wholesaler. 

Dealers only. 


Call Toll Free 

1 - 800 - 237 - 8931 . 
In Florida, call 
813 -$ 77 - 2794 . 


Tech* Data Corporation 

3251 Tech Drive North 
St Petersburg, FL 33702 


w ,cbocontrou 


tSSsh 

^CONTROLLER* 

^1074^“* 


■ [tASf 


T L 


$150 


Relocatable 
Threaded 
Language 

RTL is a new language which retains the 
speed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari¬ 
ables are all stored in separate areas for easy 
generation of headerless, romable code. All 
code Is relocatable. RTL supports local vari¬ 
ables, multitasking, redirected I/O, and even 
allows definitions to be changed retroactively. 
All source code is incl uded - Versions are cur¬ 
rently available or under development for 
68000, 6809. 8080. 280, 8086. 8088. and 
6502. 

RTL Programming Aids 
10844 Deerwood SE 
Lowe//, Mt 4 9331 
(616) 897-5672 


Circle 383 on Inquiry card. 


Circle 190 on inquiry card. 


Circle 344 on Inquiry card. 
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GARDEN OF EDEN 

COMPUTERS 
13147 Cedar Str«et 
I: Westminster. CA 926< 

>i MAIL ORDERS ONf 

| 714 - 894-952 

lH . . '.24 Hovrst - 7 Daya 

Hayes Smartmode 

200 BP RS 232 *47 

■ r r 




FOR DETAILS AOUR FREE PRICELIST 
CALL WRITE OR USE R/S# 






































































SPECIAL PRICE 


PC System includes 64K IBM PC with 320 KB Floppy 
Disk Drive, Controller, Color Graphics Card, Monitor 

... $2490 


DISK DRIVES FOR IBM PC 


Thndon 100-2 ... 

* ■ t t * t *■ » 

. . , f T , . T - - t t r r . , 

$240 

Shugart 455-2 ... 




Tfeac 55-B . 



$255 

MONITORS 




NEC, DYNAX AMDEK 



PRINCETON GRAPHICS SYSTEMS 


Hi-Res Color .. . . 



$490 

PRINTERS 




C-ITOH 




GX-100 . 

$240 

1550 . 

$690 

8S10 . 

$460 

F-10 . 

$1290 

F-10 . 



$1690 

OKIDATA 




82A . 

$440 

84A . 

$975 

83A . 

$690 

92A . 

$575 

93A . 



$970 

BROTHER 




HR-1 . 

.. * * 


. $750 

HR-IS . 



$570 

SMITH CORONA 



TP-1 . 



. $520 

STAR MXCRONIGS 



Gemini 10 . 



$370 

Gemini 15 .., 



$540 

NEC 




SP1NWRITER 




7710-1 . 

$1950 

3510 . 

$1350 

7 715-1 . 

$2100 

3515 . 

$1350 

7720-1 ... 

$2400 

3530 . 

$1550 

7725-1 . 

$2400 

3550 . 

$1850 

7730-1 . 

$1950 

PC8023A . 

$450 


DAVONC 

SMB . $1450 

10 MB .$1650 

IS MB . $2250 

MEMORY BOARDS 

TAVA CORP. ffk 

TRUMPCARD 1 

2S6K Ram .... . $350 

TRUMPCARD 2 

S12K RAM .$550 

AST 

10 Plus . Five function Card ...$199 

Combo Plus 4 function card. Fully pop . 2S6K.. $490 
Mega Plus. Fully pep. 512K......... $990 

QUADRAM 

Quad Card. Fully pop. 256K .$500 

RIG RLUE.$470 

HERCULES Graphics Card .$490 

MAYNARD SANDSTAR SERIES 

FDC S 1/4 & 8“ .$220 

Multifunction Card .S90 

Memory Card .$180 

Ad-On Memory Module .$90 

Parallel Port Module .$70 

Serial Port Module . ... $90 

Clock Calendar Module .$70 

Game Adapter Module .$50 

DEC RAINBOW 100 

Complete system 64KPC, Keyboard, TWo Floppy Drives 
DS/DD, Monochrome Monitor .$2990 

APPLE II + 

Compatible Computer with 48K Disk Drive, Controller, 
and Monitor .$990 

DISK DRIVE FOR APPLE 

Slimline, or Standard . . $250 

PERSONAL ACCOUNTANT Software for your 
Apple Ue and Apple II+. .. $190 

APPLE He 

Computer System, Controller, Two Disk Drives, 
Monitor .$1890 



631 E. First St. f Tustin, CA 92680 

PRICES AND AVAILABILITY SUBJECT TO CHANGE WITHOUT NOTICE 


( 714 ) 838-9100 


APPLE is 5 trademark o\ Apple Computers, Inc. 
IBM is a trademark of IBM Corp. 


Circle 324 on inquiry card. 
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FAST 

Factory 
Floppy Disc 
Drive 
Repair 

Specialists in the repair of: 

Shugart 

Tandon 

PerSci 


PerSci, Inc. 



12624 Daphne Avenue 
H awl home, CA 90250 
(213) 777-7536 
TWX 910 321 4448 


Circle 310 on Inquiry card. 



Give yourself the workspace you need! 

Large solid hardwood work station has 
ample space for computer, peripherals, 
storage, and your notes. Shipped knocked 
down and unfinished; assembles with lag 
screws Wt: 122 lbs 

'We will pay freight up to $40.00 on orders 
postmarked before Sept. 1.1983, other woe 
shipped motor freight collect. Satisfaction 
guaranteed, Send checker money order to: 
A.M, L0VEMAN LUMBER & BOX CO. 

P O Box 90123, Nashville, TN 37239 
Catalog $2.00. Dealer Inquiries Invited 


Circle 194 on Inquiry card. 



8051 Bosed 

Single-Board Computer with 
Monitor/Debugger 


* Versatile - 4 28-pin byte-wide 
sockets; monitor will program 

E EPROMs, 

■ Affordable - just $335 

• Perfect for System Development 
and Educational Applications 



Binary Technology 

PO BOX A-59 - HAftQUER WH 0^55 * 643-2&B' 


s m 



Sofor your dfae problem* buy 100% unlace 
bested Dywi dbhdba Ai ordn shipped 
burn stock. within 24 hom Call toil FREE 
(800) 2354137 far pries »d tafeamtefan 
Vfaa and Meater Card aocqted 



Cirri* 2fl9 on Imiulrv card. 


Electronic 

Circuit 

Analysis 

* AC and DC analysis 

* Very fast, optimized machine language 

* Infinite dixuits on multiple passes 

* Worst case, sensitivity analysis 

* Sweep component values 

* 64 Nodes, 127 branches 

* Compare circuits 

* Log or linear sweep 

* Full file handling 

■ Full editing, ermr trapping 

* Frequency response, magnitude and phase 

* Complete manual with examples 

* CP/M $150.00 

* Now available for MSDOS (IBM PC) $150.00 

Tatum Labs 
P.O. Box 722 
Hawleyville, CT 06440 
(203) 426-2184 


Circle 379 on Inquiry card. 


Like-new 

products 



For free catalog, 
phone toll-free (800) 225-1006 
In Massachusetts (617) 938-0900 

Genstar REl Sates Company 

6307 DeSola Aw 8m. J ‘ Woodland Hills. CA 91367 


Circle 179 on inquiry card. 


WHOLESALE 


BRAND NAME DRIVES 
& DISKETTES 


DIRECT TO THE PUBLIC 

DRIVES: 


DISKETTES: 

TANDON 1 

Sllm-Llne DYSAN 

TEAO > 

or 

ELEPHANT 

QUME J 

Regular 

MAXELL 

FOURTH DIMENSION 

VERBATIM 

MICRO-SCI 

RANA 


ZIMAG 


Prices Too Low 

To PublRshl 

CONTACT: 



RM DISTRIBUTORS, 
PO + Box 39235 
DENVER, CO 80239 
TEL. 303-371-2432 

l 


Clrcla 342 on tnaulrv card. 









































GUARANTEE 

PROVEN PRODUCTS • SYSTEM DESIGN HELP 
BENCH TESTING AND CONFIGURING 
TECHNICAL SUPPORT STAFF • SERVICE AFTER SALE 
800 - 854-7635 TECHNICAL SERVICE SUPPORT 
We will pay the freight — both ways — for repair 
on verified returns within 30 days of sale 


Jit TEEMS AMD CONDITIONS 

m■ Prices change daily, Cali for current pricing & availability Prices 
jgi based on prepa id cash orders We ac ce pt cash ie rs c heck s. money 
orders, bank wires, or personal checks (10 days to cleor) C.O.D. — 
f.^;C standard charges plus 2% handling for orders outside California 
MasterCard & VISA — 5% handling. California residents add state & 
local sales tax 


a word from 
a customer.. 


r re e ^ 

“* r *“■ 

i < S** 1 " r £L 

0 lnime dr “ # th * 1111 


afh 


^ it b . « you offir 

kEl te ^ t . t he service Y ru ture 

^ ‘ „irHt t tirs, -*<* « - 

i th n h U”“^« d - AEI ’ 
e^utV^ chaSe8 ' 


Sincerely* 

k &•••* 


We cany: north star • zenith • 

MORROW • EAGLE • COLUMBIA • 
TELEVIDEO • C-ITOH • TOSHIBA • 
DIABLO • SILVER REED • NEC 3500 & 
7700 SERIES • STAR MICRONICS • 
MANNESMANN TALLY • FRANKLIN 
ACCESSORY PRODUCTS* AND MORE... 


SOFTWARE 


*114? 


FOR FOLLOWING SYSTEMS: 

Altos CP/M 5 V ■ Apple DOS&CP/M ■ Atari - CP/M- 
86 Display Writer - Cromemco CP/M 5 V ■ DEC VT- 
180 CP/M 5V * Eagle CP/M 5 V ■ Heath Z-90 CP/M 
5 V * IBM PC CP/M 86 ■ IBM PC DOS * NEC CP/M 
5 V * Northstar Advantage & Horizon CP/M 5V ■ 
Osborne CP/M 5 V * Otrona CP/M 5 V ■ Software 
tor 8086 Computers ■ Standard CP/M 8 1 ' * TRS-80 
Cassette Models i& III - TRS-80 Diskette Models id ill 
- TRS-80 Model II CP/M * Televideo CP/M 5 V ■ 
Vic 20 - Xerox 820 CP/M 5V‘ ■ Call lor Cuneat Pricing 


CALL US TOLL-FREE: 


800 - 854-7635 


IN CALIFORNIA CALL: 


PRODUCTS AND PRICING 
TELEVIDEO SYSTEMS: TS-B02 Single User Com¬ 
puter $2632 - IB-806 Multiuser System $5-050 ■ 910 
Plus Terminal $573 ■ 950 Terminal $921 - ZENITH: 
ZTXd Auto Dial Personal Terminal $341 - Z-29 Term¬ 
inal $683 ■ QKIDATA: OK-82A with Tractor Feed 
$486 - Okigraph I for 82A& 83A $45 ■ 2K Buffer/Ser- 
Iol BD $119 ■ OK Mlcroiine 83A $713 - MANNES¬ 
MAN TALLY: MT1600‘s Serial & Parallel $1441 - 
NOVATION: J-CAT Modem $110 ■ ORANGE 
MICRO: Grappler $125- Bus Much Moie ... I 


(619) 562-7571 


These prices prepared 6/83 
Prices change daily — _ _ 

call for current pricing 
and shipping charges, 


Our Prices Will Get Your Attention. 

Our Service Will Keep It. 

Our Customers Agree. 


AUTOMATED EQUIPMENT, INC. 

8 775 Olive Lane. Suites I & J • Santee, CA 92071 
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RS232C Computer compatible 
Paper Tape Transmltter/Model 612 

Stops and starts on character at all speeds, 
uses manual control or X-on, X-ofl 90-260 
vott, 50-60 Hz power 50-9600 baud, up to 150 
char/sec synchronous or asynchronous; 
gated Internal or external dock, RS 232C, 
current loop or parallel output, reads 5-8 level 
tape, 7-11 frames per character, even or odd 
parity. Desk top or rack mount. 

Addmasler Corporation. 415 Junipero Serra 
Drive, San Gabriel, CA 91776, (213) 285*1121 
Telex 674770 Addmaeter SCAB 


DISKETTES 

3M Scotch BRAND 


AT SUPER LOW PRICES 

WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 

COD ACCEPTED 

DEALER INQUIRIES INVITED 

r^- CALL TOLL FREE 
fB| 800 922-8193 

IN CALIFORNIA 
800 466-1068 


Tayco huhiHi Fwini 



NEW ELIZA FORMATS! 


CrealBd.#] UTt in 196B, ELIZA Has become Dm marld'a mast eeluth-aiatf 
■rilflfCvl Cnjgum ELIZA PE a non-dirBCtJVH 

psychnlheratHsf who analyze* aech sfiterneHt ai you type rtlP and then 
luScond* wfcfh hir mm eommenl or queition^ind her remarks are 
often amazingly aperopriale! 

Designed to fun on a large munframa. ELIZA has newi betel a been 
evali&ble to personal cameuMr uMms ei«CH in (JfMtly tiript^a down 
versions lacking me BopniBticalion which mads Ihe original program so 
I*scift6lipifl 

Ncr*. Our microcompultriwTBion possessing the FULL pOwrand 
range of expression or the original ie twine altered al IMe introductory 
price of only *2S And! H you want to llndogl he* sf* fora It Cor loach 
h*r lqdnmorsl w* will include tha comnlaie SOURCE PROGRAM tor 
only 12D additional 

CYdw your copy of ELIZA today and you II ng*jr again wonder how to 
nwErond whan you hear someone Bay "Okay fat a see whar Itws com¬ 
puter ol yours can actually do 1 " 

EUZA 15 AVAILABLE IN THE FOLLOWING FORMAT! 

1. BH men til* for -nr 4BK Appto li. U Pin*. U* dr 111 
tEitor Protected Version-I4E fey Applesoft Source Wralwt 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 

Ml North l* Jotla Avenue, Oagl B 
JMBH toi Angelai. CA *0*0 

VISA (2131 656-7386 12131 *64-2214 
fc*C VISA and checks accaptad 


Circle 7 on Inquiry card. 


Circle 382 on inquiry card. 


Circle 33 on Inquiry card. 


maxell 

Floppy Discs 
CALL NOW-TOLL FREE 
1-800-328-DISC 

Dealer inquiries invited, C.O.D/b And 
charge cards accepted. 

All orders shipped from stock, 
within 24 hours. Call toll FREE. 


NT 


North Hills Corporation 

3564 Rolling View Dr, 

While Beer Lake, MN 55110 
1 -8QO‘32B-DISC 

MN Call Collect 1-612-770*0435 



SUPER-FAST! 

-==■£80-^=- 

Relocating Macro 

ASSEMBLER 

$169.95 

Direciiy generates COM. HEX. Of BEL. flies 
Flexible HEL formal allows external' oyles and 
words wilh complete malh operations on mom 
rMicrosoft formaT opnonar} Features Zilpg 
mnemonics with nested macros, conditionals 
and include flies. Unique one-pass design 
generates compact intermediate code which is 
I hen processed 10 resolve forward ref a ranees, 
yielding iremendous lime savings Complete 
fisling. symbol table and cross-reference output 
may be sent to any device The pertect loot for 
assembly Fang page programming. Linker in¬ 
cluded Manual only — $30. For £80 CP/M and 
TRS-80 


' L. R _Systems. 


1 SZJ NOHTM MAIN gT * BLJTHa. P* IIM 1 * HM 7 MI P#Bit 


Sti>4H»ng K) U £ pinniiST PA - fi». Criert MO YJS* MCCDD 
Mnil lumiHli iwaiUIXi; 0 *.h „. rf'wi CEMhxmfmi!I inxilrd 

Z» M TflS.afl TMi ol z.lua Oqumi a*ipii> r ‘h laiwr Gu-p, 


ANALOGS DIGITAL 
DIGITALS* ANALOG 

CONVERSION MODULES 

SOFTWARE 
GAIN CONTROL 


emi 

tom board i 

test S 100 

i 

UU lVih%HVl!*Mi 

From 1 to 1024 

mixable 1 

high and Iouj inputi 

gdn 


tei 

channel 

■,i.. liqil-d 

Mil ,1. . 

progromn 

uablc goin mstrumi 

mtatian 

amplifier 
conversion time 


e t 

o 15 kh? 

hum 1 Hi iusy( 

12 hit 

sample and hold c 

impiifittf 

8 chctanel differ 

ential 

' analog t 

o digital 

high accuracy 

,’ri i'iiMi. ji" 

SI 00 



For additional details about the ad ioo 4 and other 
fine California Data Corporation lOO^e individually 
tested, nigh reliability products, circle the reader 
service card number below or for faster response 
write Or call us. 

CALIFORNIA DATA 
CORPORATION 

3475 Old Cone jo Road, Suite C 10 
Newbury Park, CA 91320 

(8051 498-3651 


Circle 357 on inquiry card. 


Circle 62 on Inquiry card. 


rniTTHTIil 


Dm at thi Nnfeit 
F laid Mid ma r-M 

PC as wall at man 


UNIFOHTH ii aval labl« far rha II 

kViimt with B" tdliki and tha following 

fop -1 1 

WOO 

16032 


At a tnk. UNtFOHTTI Is comp«ttot» With lull uppom all 
features and tlla ty^asbf tha CP/M. COOS. MS-DOS and DEC 
bp*ratltn 0 ivuvni. At an operate intern, UNlFOHTH will 
luflttlfln “stand-liana" nr man commprctftl mltrSCampulIrL 

Tha FORTH-7 9 Standard languifit hai betn antahdau with 
avpr S00 now word* that arovlaa full-acraan and lltte-a rtorn *d 
adltoriv array and It ring handling. enhanced disk and larminal 
I/D, and an excellent asMnibiar. Detailed re'faranca manual* 
supply CQmplaiB dCCUmatitatldFi lor programming and *ynam 
operation. in an aaiy.fO-uniJiFrtartd, CD mm sat iDinah iryla uilng 
numwoui inamulat 

Options! feawrei Incjuda an bji caliant floaiing-paini gachag* 
whth all tranipandantai function! Clogi. tangann, ate). Eh# 
MataFORTM crpH-CPmpJIar printar plonlnfl and CP/M III# 
transfar utillila*, asrronomjtaF and amataar radio apfilka- 
lloni, ward prfitlnJng, ate, 

Campari th ata ia#thr« with art y othat FO RTH on tha mi#v#t: 


You'll find UNIFORTft lstup*th>r. 

PrJea* Start at J35. Cali ar wrRa for out ft a# brschun, 

UniFied Softwafe Systems 

P.o. Bom 2644. Naw Carrol Item. WD 20784, 13011 5521295 


68QpO 

CROSS ASSEMBLER 

FOR CP/M-80 $ 2SO 


MOTOROLA SYNTAX MACROS 

LINKAGE EDITOR CONDITIONALS 

STRUCTURED WRITTEN IN C 

Qudo i2ffi>)7R4-IHilll 

N3 NW 54tll rrxjfnings 

Senllle, Ws. VK107 oick Cud .55 

1 P M r*a liwknurk ill lluiiiil hL-vL'anh 




iSm DISKETTES 


5%'' Diskette ID SV4" Diskette 2D 

Single Side Double Side 

Double Density Double Density 

S29»& 139*0 

Sofr Box of 10 Soft* Box of 10 
* Add *1.75 for Plastic Library Case 
8" and other brands also available. 

COD ACCEPTED 
DEALER INQUIRIES INVITED 

CALLTOLL FREE 
800-848-1101 

InN.Y.S. (716) 631-3925 
BETSY BYTES Division 
SB International, Inc, 
P.O. Box 564 
Buffalo, N.Y. 14221 

TERMS: Prepaid orders receive free ship¬ 
ping within continental U S A. Add 3% ($2.00 
minimum) shipping and handling charge on 
all COD and credit card orders N Y. res. add 
7% tax. 



Circle 405 on Inquiry card. 


Circle 333 on inquiry card. 


Circle 48 on inquiry card. 


















































FORMULA INTERNATIONAL INC. tefe, 

12603 Crenshaw Btvd. Dept. B, Hawthorne, CA 90250 

For information (213) 973-1921 * Orders Qnfy (outside Calif.) (800) 672-8758 


SEND ONE DOLLAR 
fOR OUR DETAIL CATALOG 

Inside California 

Outside Calif, find. Mexico & Canada] 
Overseas 


Shipping A Handling Charges 
Under 550 00 Under $50 00 
Purchase Purchase 

10% 5% 

t 5% 10% 

25% 20% 


Minimum Order SIQ.QO/Caht. Residents 
add 6.5% Sales Tax. Phone Orders Accepted 
on VISA or MC ONLY NO C O D. s. Prices sub¬ 
ject to change without notice. 


STORE HOURS 
MON-FRI—10-7 
SAT—10-6 


* Apple and Apple II are the trademark of APPLE COMPUTERS, INC, 


pinecom 

The Alternative! The Compatible! 
The Affordable! 64K Color Computer Kit! 


Copyright Problem Free! 


cACh 


(please add 5% shipping and handling) 
DEALERS INQUIRIES INVITED! 


FEATURES: 

* Fully compatible with Apple® 11 + 

* Singleboard for easy assembly 

* Popular 6502 MPU for large 
amount of software 

* Game paddle connector on both 
sides of case 

* Upper/lower case 


* Built in 2-watt amplifier for realistic 
sound effect with volume control 

* 8 on board peripheral connectors 
for expansion 

* 14 key numeric key pad 

* 5-amp switching power supply 

* Auto repeat 


Easy to assemble! All components are clearly silk-screened on the high quality double-sided mother board. 
All integrated circuits, 1C sockets, peripheral connectors, keyboard, switching power supply and the pro¬ 
fessional high impact plastic case are included. 


'Pinecom is a trade mark of Pineapple Computer Products {HK) Lid. 


5V4" DISC DRIVE FROM ©JBin) 

100% Made in USA 100% Apple and Pincom Compatible 
50% Faster Seeking Time Than Apple Disk II Drive! 


• 1 Year Full Warranty 

• 40 Tracks 

• One of the Most Quiet Drives 

• Color and Shape same as the 
Disk II Drive 

Disk Drive $285,00 
C ontroller Card $ 7 5 - 00 
Controller Card with 13 Sector, 16 Sector Auto Select $ 85.00 


The APPLE II LOOKALIKE COMPUTER CASE 

Made with high impact plastic. 

Color and shape are 
compatible with the APPLE I 

Model: API! 

Keyboard 
not 

with this price! 

Available As Kit— includes: Case, APII 
AP i\ Keyboard, Component Set. 


» » » Big Savings On Peripheral Cards 4 « # 

Buy them in kit form — Ail cards APPLE II and Pinecom compatible. 


- Column card Kit.1110,00 

SO - Column tart Assembled.1125.00 

Stnarterm ] I 00 col card w/softswitch . 159JM 

Z-8QA CP/M Card KH. 9915 

Z-&DA CP/M Card Assembled.115,00 

Z-Card with operating system.149.00 

I6K RAM card - 'CablfHess 1 ' Kfl.51JS 

I6K RAM card - “ Cableless’ Assembled S9.00 
The Dispatcher Serial Printer Interface ,. 120.00 


EPfiDM Programmer Card (for 2708. 2716, 

2732 5 2764Ji wilti on board software Kit 

Same as Above Assembled.. 85.00 

EPROM Blaster by Apparel, Inc, (for 2703, 

2716 & 2732) with software on Disc 119.1 
EPSON Printer Interface Cart Assembled 05.00 

EPSON Printer Interlace Cart Kit.69.50 

Wizard IPI Parallel Printer Gard-Epson . 05.00 

4th Dimension Parallel Printer Cart-Epson . 


Model: TH B-43H 


6502 CPU MOTHER BOARD 

• 48K on board RAM (4116) 

• 12K on board ROM (2716) 

• Upper/lowercase 

• Composite-video output 

• Apple II alternative 

• Size: 14Vi" x 8 W 

P.C. Board Only $99.00 ea. 

Complete Component Pack (No ROMs) $175.00 

GUARANTEED TO WORK! BUILD IT IN 2 HOURS! 


HEAVY DUTY SWITCHING POWER SUPPLY 
for Apple II, AP-II™ and Pinecom Computers 

+5V at 5.0 Amp 
+12V at 2.5 Amp 
-5V at 0.5 Amp 
-12V at 0.5 Amp 
Size ard mounting holes are same 
as the ones used in the Apple I $135.00 ea. 

APPLE 11+ COMPATIBLE KEYBOARD 

• LSI keyboard decoder • Full ASCII code output 

• U pper/lower case function • N- key rol lover function 

• LED ON/OFF indicator 


LKB-3600-N 

Keyboard Case 

Keyboard Only $99.00 EA. Plastic Case $35.00 EA, 


MICRO II CASE 

Made with ABS Plastic * Same size as the Apple II, 
with Numeric Key-Pad and Upper/Lower Case 
* Keyboard included 

$250.00 ea. 

Complete Kit Aiso Available 

Includes: Micro II Case, AP II Motherboard, 5A 
Power Supply, Component Set . $825,00/Kit 
























Circle 152 on inquiry card. 


NEW! ftf-MOOO 

SINGLE BOARD COMPUTER 



EMS~ 


714-553-0133 


Circle 159 on inquiry card. 


AT LAST!! 

The first full featured 
Graphics+Terminal board 
for the SI 00 bus 

* Programmable resolution up to 512x570 

* Terminal formats; 65x24 or 65x40 

• Emulates an HI 9/219 terminal 

• Data rates In excess of 9600 baud 

* Multiple graphics planes 

• I/O mapped (doesn't waste host RAM) 

# Sprite manipulation handled on board 

» On-board CPU handles CRTCand processes 
commands in parallel with host 

■ Simple yet powerful graphics commands 
make your applications fast and easy 

■ Drivers and example programs included 

paraGraphics Assembled $595. 

P.O, Box 67 Full kit $525. 

S. Easton, MA 02375 Partial kit $295. 
(617) 620-4513 MasterCard /Visa 

paraGraphics - 


Circle 307 on Inquiry card- 


PC/FORTH™ 

Complete FORTH program development system) 
for the IBM® Personal Computer Package) 
include interpreter/compiler with virtual memory 
management, line editor, custom screen editor, 
assembler, decompiler, utilities* file and record 
access modules, and many demonstration pro¬ 
grams 150 page user manual.£100 00 

Software floating paint Intel 8087 support, color 
graphics extensions and target compiler avail¬ 
able at additional cosl. 

Specify PC-DOS or CP/M-86®. One disk drive 
and 48 kbytes RAM required. Software supplied 
an 5Vi inch single sided soft sectored double 
density diskettes 

Laboratory Mliratyitimi 

4147 B*#rhqv*n StrwT 
Lot Angelas, CA 90064 

(313) 306-7413 



Circle 233 on Inquiry card. 


RL1* BEST 

RELATIONAL 

DATABASE 

MANAGEMENT nr** 

SYSTEM FOR YOUR HO 

* TOC Q0 including Report Generator, etc. 

Visa, Master Card. Check, COD 

JF ELECTRIC CO. 

PO BOX 37236 
OAK PARK Ml 48237 
313 545 0335 


"TRADfMAH* 

PC IS QP IBM 
RLi O* *SW 


YOUR 


PC 


THE RELATIONAL 

DATABASE 

MANAGEMENT SYSTEM THAT IS 

BEST *RL1 


Clrcl# 217 on Inquiry card 



IJCUUl I The Apple users group 
Boftwara library bonanza 
at truly allowable prices For the hr si lime 
enjoy your Apple to I Is fullest capacity 
using specially pecked disks wMh over SO 
outstanding programs each. Nat available 
Tfom any other sourcef 

■ Applesoft * 3.3 DOS 


IMC 

- 


Business 

Games 

Utilities 


offers 

I An fi kI ana Ivo variety ul interesting, 
useful and entertaining programs 
indispensable to the serious computerisl 
Including 

Educational * Graphics 

Musk * Science 

Data Base * Finance 


Library disks 1, 2 ft 3 §re mined categories and new 
disks 4 (Games>, 5 futilities}. 6 (Graphics} ft 7 (Integer) 
at $&&. 95 each Why pay more? 

Order direct from this ad and Save up to Si 36. 
Buy disk I Ibrary package 1.2 & 3 and get a 
special bonus disk FREE — over 260 programs 
for Si 70.95 + shipping. For best value, get 
all 6 disks for $349, postage prepaid, for over 
530 of our besi programs at 65* each! 

Cali now toll free; 1-800-327-8664 
Florida; 1-305 9B 7-6665 

S4QG Hayes 51. 1 A 

Hollywood, FL 33024 


Circle 29 on Inquiry card. 


PConnection 

Three functions In one card sTot— 
Modem, Calendar clock. Serial port! 

The PConnetNon is s premium tetetom- 
municarioris card for the JBM PC with a 
direct connect BeN 103/113 modem, a real 
trme clock, and a serai I/O port for ex¬ 
panded communications capabilities. The 
PConnection gives you all three functions 
in a single card slot) 

The PConnection ha sautodiaf (Touch Tone 
or pulse] and autoanswer, plus a built-in 
speaker for line status monitoring. Soft¬ 
ware selectable protocol and modes 
The real time clock can be used to auto¬ 
dial predetermined phone numbers at pre- 
set times Excellent for polling and remote 
monitoring applications 
PConnection |piug-m modem} - S2SQ, En¬ 
hanced PConnection with real time clock 
and addmonaf US 212 -S30Q Another 
quality modem from 

th* micrtypmnphwrmt corporation 

2565 152nd Avenue N.E 
Redmond. WA 98052 

(206) 881-7544 

IBM a ri I ("Viewed IMOffrur* or 
IntmvitiDrwl Bunnett Machine Corporation 


Cfmlo 270 on Inquiry card. 


DISKETTES 

maxell. | verbatim 

SV4 SS/DD 

I SS/DD , 




BUT ONE 


BOX 


MAXELL 


GET 10* 


Off 


2nd BOX 


ADD 2.00 SHiF 
S* TAX IH FLA 

800-327*1013 


MEGA-BYTE 

1IM s-w -tjrfi STmeet 
XOR7 Laud., fla jjji* 

10±$*7-}}3Q 


Circle 254 on inquiry card. 


MEMOREX 

FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLDfl Call Free (800)2354137 

for prices and information. Dealer 
inquiries invited and C.O.D’s 
accepted 


pacific 

EXCHANGES 

100 Foothill Btvd 
San Luis Obispo. CA 
93401 In Cal call 
(800)592-5935 or 
805)543-1037 



Circle 299 on inquiry card. 





































£i Alspa Computer, Inc. 


Price-performance leader. Includes ZSOA, 8" cfs/dd drives, 3 
serial 4- 1 parallel port, Winchester port, networking Prices 
start below Si500 DEALER / OEM inquiries jnvited. 

SPECIALS on IKTREGATE D Cl RCUITS 


6502 

7.45 

10/ 6.95 

50/ 6 55 

100/615 

6502A/6512A 

8.40 

TO/ 7.95 

50/ 7.35 

100/6 90 

6520 PIA 

5.15 

10/4 90 

50/ 4.45 

100/ 4.15 

6522 VIA 

6.45 

10/ 6.10 

50/ 5.75 

100/5.45 

6532 

790 

10/7.40 

50/ 7 00 

100/ 6.60 

2114-L20G 


2.45 

25/ 2.30 

100/ 2.15 

2716 EPROM 


490 

5/4.50 

10/4 00 

2532 EPROM 


690 

5/6 75 

10/6.45 

6116 2KX8 CMOS RAM 

6.90 

5/6 75 

10/6.45 

4116 RAM 


8 for 14 


Zero Insertion Force 24 pin Socket (Scanbe) 

2.00 



Hewlett Packard 

Write or c all for prices ^ 

Anchor 
Automation, 

Signalman 
Modems 

FREE SOURCE MEMBERSHIP WITH SIGNALMAN 

All Signalman Modems are Direct Connect and include cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values, and start 


at less than $100 Dealer and OEM inquiries invited 

Mark 1 RS232 

(99} 

79 

Mark JJ for Atari 850 

m 

79 

Mark IV for CBM/PET with software 

(169) 

119 

Mark V for Osborne (software available} 

(129) 

93 

Mark VI for IBM Personal Computer 

(279) 

195 

Mark Vll Auto Dial/Auto Answer 

(179) 

119 

Mark VIII Bell 212 Auto Dial/Answer 

(399} 

319 

DC HAYES SmirtmodBffi 


219 

DC Hayes Smartmodem 1200 


545 


nm QUEEN lor VIC 170 

Apple Emulator for Commodore 64 89 

Screenmiktr 80 COLUMN CARO lor C64 148 

Solid Oik 2 Level Stond for C64 or VIC 29 

C64/VEC Switch (networking! 125 

BACKUP VI.0 tape copter for C64 or VIC 20 

CARDBOARDS Motherboard - VtC 64 

CARDAPTER/1 Atari VCS Adapter - VIC 69 

CARD PRINT Printer Interface - C64/VIC 64 

GAR0BQARD/3S Motherboard - VIC 32 

CARO RITE R Lightpen - C64/VfC 32 

CARO RAM/16 RAM Expa nsion - VIC 64 

Complete CAflOCO Line in stock 
CiE and VIE IEEE Interfaces in stock 
8ASM kCompiler/Assembler lor C64 89 

APPLE—FRANKLIN ITEMS 

KRAFT Apple Joystick 43 

16K RAM Card for Apple 59 

Solid Oik 2 Level Stand for Apple 29 

Serial Card for Apple 99 

MPC 9 A M/80 column cord for ME 139 

Z80 Softcard and CP/M (Microsoft) 235 

RAN A Elite l with Controller 389 

Parallel Printer Interface/Cable 79 

Apple Dumpling [Microtek] Printer literitce \ 15 

Apple Dumpling with 16K Suffer 160 

Grappler + Interface 140 

Kraft Products tor Apple in stock 

DC Hayes Micromodem II 299 

PFS: File 100 

PFS; He port IDO 

Victex 80 Column Card 209 

Niyivs Software (or Apple 20% OFF 

PIE Writer Word Processor 120 


0 commodore 

See us lor Personal. Business, end Educational 
requirements. Educations! Discounts available 

PETSCAN I $245 base price 

Allows you to connect up to 30 CBM/PET Computers to 
shared disk drives and printers Completely transparent to the 
user. Perfect for schools nr multiple word processing con¬ 
figurations Base configuration supports 2 computers Addi- 
lional computer hookups Si 00 each. 

COMPACK $115 

Intelligent Terminal Package for PET, CBM, C64 

In etudes ACIA Hardware /_STCP Software 

VE-2 IE EE to PdraikH I nteiface 110 

Includes case, power supply, full 8*bit transmission, and 
switch selectable character conversion to ASCII 

VIDEO ENHANCER for Ctnmnodore 64 89 

Realize video quality equal or better than composite monitor 
using standard color TV 

SC BEE NM AKER 80 Column A dapter far C6 4145 

Provides big screen capability for business applications. 


VIC 2Q Products 
BACKUP VI.9 20 

VIC RAM Cards in stock 


VICSuperExpander 
VIC 16K RAM 

Than EMI Software 
HES Software 

VIC Omega Race 
Spiders of Mars (UMI) 
Programmers Aid 


52 

95 


32 

39 

45 


VIC Sargon FI Chess 
VIC GOftF 
Meteor Run (UMI) 
VIC Radar Ratrace 
Amok (UMI) 

Snakman 
Rubik’s Cube 
Programmers Reference 
FHOGGER 

VIC Adventure Senes 


VICTORY Software far VIC and C64 

Street Sweepers (VIC} 12 Kongo Kong (VIC) 


Night Rider (VIC) 
Annihilate 
Adventure Pack II 
Educational Pack I 
Strategy Pack l 


tl 

16 

16 

11 

16 


Cosmic Debris (VIC) 
Adventure Pack I 
Metamorphosis 
Trek 

Grave Robbers 


16 

12 

16 

11 

12 

12 

16 

19 

11 

125 

78 


Commodore 64 Programmers Reference Guide 

Micro Chess for 064—8 levels of play 

Computers First Book of PET/CBM 

064 or VIC SWITCH 
POWER ROM Utilities lor PET/CBM 
WordPro 3+/G4 69 

WordPro 4+ - 8032. disk, printer 295 

SPELLMASTEfl spelling checker for WordPro 170 
VIS 1C A LC for PET. ATARI, or Apple 189 

PET'TflAX PET to Epsnn Graphics Software 40 

SM-KIT enhanced PET/CBM ROM Utilities 40 

Programmers Toolkit - PET ROM Utilities 35 

CALC RESULT for C64 135 

PET Spacemaker II ROM Switch 36 

COPYWRITER Word Processor ter C64 69 

2 Meier PET 10 IEEE Of IEEE 1C IEEE Cable 4Q 

Dust Cover tor PET, CBM. 4040, or 8050 8 

CmC Interlaces (AOA1800, ADA1450, SADI in stock) 

ZRAM - CBM 64 K RAM, Z8G. CP/M 550 

Programming the PET/CHM (Compute!) — R, West 20 
Compute! First Book ol VIC 11 

RES MODEM with Software 65 

HES Software and Hardware in slock 
UMI products in stuck 

OMNICALC [HES) Spreadsheet for CG4 79 

FiexFile for PET/CBM/ C64 $110 

Database, Report Writer with calculations, M ailing Lists. 

FORTH to r PET/ C 6 4 full F IG model — Cargi ll/Riley $50 

letieompiterfor FORTH for independent ohjectcode_ 30 

KMMMPASCAL Isr PET/CBM/C64. 1 % 

EARL lor PET/CRM Diseased ASSEMBLER 65 

Super Graphics — BASIC Language Extensions 45 

Fast machine language graphics routines lor PET/CBM 

RAM/ROMjorPET/CBM 4K$75 8K^S90 

DISK ICU - Recovery System for PET/CBM 40 


DISK 

SPECIALS 



Scotch (3M) 5' 1 ss/dd 
Scotch (3M) 5" ds/dd 
Scotch (3M) B' J ss/sd 
Scotch (3M) fl" ss/dd 


10/2 20 50/2.00 100/ 1 95 
10/3.05 50/2 80 100/2 75 
10/2.30 50/210 100/2.06 
10/2 85 50/2 70 100/2.65 


We stock VERBATIM DISKS 

Writs for Deafer and OEM prices. 

Seminal 5" ss/dd 10/ 1.90 50/ 1 65 100/1.80 

Sentmal 5 Ji ds/drt 10/ 2.55 50/ 2.50 100/ 2.45 

Wabash 5" SS/Sd 10/ 1 65 50/ 1 60 100/ 1 55 

Wabash 5" ss/dd 10/ 1 95 50/ 1 90 100/ 165 

Wabash B" ss/sd 10/ 2 00 50/ 1 95 100/ 1 85 

We stock MAXELL DISKS 

Write for dealer and OEM prices. 

Disk Storage Pages 10 lor S5 Hub Rings 50 for S6 
Disk Library Cases 8"—3 00 5 J —2.25 
Head Cleaning Kits 11 


CASSETTE TAPES- 

C-10 

C'3G 


-AGFA PE-611 PREMIUM 

10/ 61 50/ 58 100/ 50 
10/ 85 50/ 82 100/.70 


DATASHIELD BACKUP POWER SOURCE 265 

Battery back up Uninterruptible Power Supply with surge and 
noise filtering. The answer to your power problems. 

Zenith ZVM-121 Green Phosphor Monitor 98 

BMC 12A 12” Green Monitor 85 

VOTHAX Personal Speech System 280 

VOTRAX Type-N-Taik 160 

VOICE BOX speech Synthesizer (Apple or Atari} 
CompuServe Subscription (5 hours free} 32 

Brother HR-15 Dais* Wheel Printer 475 

Pro writer Para l lei Printer 379 

Fiflisonit 1090 Printer with Correspondence Made 365 

US) CompuMOD 4 R F Modulator 39 

Daisy writer 2000 with 4BK buffer + cabfe 1150 

Many punters available (Gemini-Star, Brother, OKI, etc.) 

We Stock AMDEK Monitors 

Amdek DXY-100 Plotter 590 

A P Products 15% OFF 

Watana be Ini elligenl Plotter 990 6-pen 1290 

BROOKS 6 Outlet Surge Suppressor/Noise Filter 54 

We stock Electrohome Monitors 

Synerlek SYM-1 Microcomputer 189 

ALL BOOK and SOFTWARE PRICES DISCOUNTED 


Panasonic TR-12DM1P 12' Monitor (20 MHz) 
Panasonic CM 60 Dual Mode Color Monitor - 


149 

285 


USI Video Monilors—Green nr AMBER 20 MHz hi-n* 
Dealer and DEM inquiries invited 


T£M£TH 


data 
systems 

229 Terminal [DEC and ADM compatible) 680 
ZT-1 Intelligent Communications Terminal 369 
ZT-1D Intel. Terminal with Serial Port 340 
Z1 DO 16-hit/0't)it Systems in stuck CA LL 

We stock entire Zenith line 



ATART 

SPECIALS 
WE STOCK ENTIRE LINE—write lor prices. 


Atari 1200 

Voice Box 

FHOGGER 

Thom EMI Software 
EduFun Solltfire 


GALL 

100 

25 


gix 

Anchor Modem—Atari 
Atari Graphics [Cmipuid] 
First Bonk of Atari 
AFX Software 


34 

79 

11 

11 


215-822-7727 
252 Bethlehem Pike 
Colmar. PA 1891 5 


A B Computers 


WRITE FOR CATALOG, Add $1 50 per order for United Parcel 
We pay balance ol UPS surface shipping charges on a El prepaid orders 
(add extra for mail, APO/FPQ. air} Prices include cash discount 
Regular prices slightly higher Prices subject to change 


Circle 5 on Inquiry card 


BYTE Auguit 1963 531 































































® 9 BSf MICRO 
.HI. SALES 


* MADEIN USA * BUY FACTORY DIRECT ± 


DUAL DRIVE SUBSYSTEMS 




. .NjfcN DISK DRIVE *41*. 
%tK BLOWOUT SALE ^ 



THE LOWEST PRICES IN 

8* Shug^t 801R SS/OD - Slashed. 

r Shugart 851R Double Sttted i.? 
fl^Qumi DalatraK'B DS/00 "THE BEST" 

8* Mitsubishi Full Height Double Sided 1 Vear P+L 
r Mitsubishi min line DS/DD1 Year Parts 4 tabor 
fl" Tantfon 048-1 Slimline SS/OD 600K BYTES 
fl" Tanrfon 048^2 Slimline Double Sided 1.2 Meg 
r Shtmcms 100-8 SS/DD ON SALE NOW!!! 

5 V Mitsubishi Full hep 96T.P.I BS/DQ 750K 
Stt* Mistubishi Slimline 96T.P.I. OS/DO 760K 
51* Tendon TM-TQOrt S3/DD 48T.PJT68K. 
iVTaiMton TM-tQQ-2 I AM. PC Add-on! 

5^" Tandon TW 100-4 DS/DD 96T.PI 750K. 


BYTE! 

S35S.H0 
457.00 
479 JO 
445 00 
465 00 
355 JO 
475 00 
169.00 
295.00 
315.00 
199.M 
259.00 
369 JO 




* 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 

ONE YEAR P + L WARRANTY 

On Shugart and Mitsubishi Subsystems 

w/Iwd Misubishi DS/DD Assem + Tested . 
w/lwo Shugart 5D1R S5/DO Assem. 4 Tested 
w/iwo Shugart &51R DS/DD Assem. 4 Tested 
mt/Iwd Siemans 120-S SS/OD Assam. 4 Tested., 
w/lwo Qume DTJ DS/DD Assem + Tested. . 

Cabinet AST w/ftiwor Supply and Accs. . 

Cabinet Top and Bom Only 59.50 

HI cabinets A 4 T and subsystems intfucte ail AC/DC wiring and 50 pin data cable 
flxcepl the IwizsntaJ model wtoch includes rite Internal 50 pin caste and requires an 
external 50 pin cable part f&BMD-Ol l 25.1)0 

BW ff Subsystems 

w/!wu 4flTPf SS/DD includes all cahfes 
w/!wd 48TPI DS/DD includes all cables 
w/lwo &6TPI DS/DD indudes all cables 


$1170 00 
975.00 
1225.00 
675 00 
1250.00 
235 00 


495 00 

595.00 

695.00 


FANTASTIC SAVINGS! 





ON THE ORIGINAL S-IOO MOD 


For engineers, hobbiests, and anyone who wants to save a bundle, the ST-MOD 
is the answer Full regulated power to run up In bur floppy disks coupled with 
a mamuth S-100 power supply and 12 slot bus, makes the SI-MOD an excep¬ 
tions! computer base. Single board design means no wiring tram the power 
suppptv Id the molherboard. This eliminates all ground loop problems associated 
with other brands of mainframes who are forced to use termination. The SI-MOD 
is being offered this month with a matching S-100^12 cabinet, Fan cooled, fused, 
with reset and keylock the cabinet is also enamel painted and silk screened, 
Four A.C. outlets are provided for peripheral hookup and plenty flf cutouts 
available for RS-23Z, centronics 4 others. Our regular $225.00 price ter the 
SI-MOO and 250.00 price lor our 12 slot cabinet is being SLASHED! 

* * ★specifications* ★ ★ 

Input Regulated Unregulated 

12JV/M. +5Y0.5A 48V@3QA 

230V/50HZ, +24V @3A ±16V © BA 

-5V@1A 

Don't settle tor those cheap 6 slot Miatlons you've seen elsewhere in this 
jnag OWN THE BEST M S-1 MDD and S-KKH2 Cabinet. . 1395J0! 


* WINCHESTER HARD DISKS 

5%* Miniscribe 5 Meg* Hard Disk - Affordable. 

51fc" Miniscribe ID Meg* Hard Disk - Twice the Space 
5 V Minisctibe t6 Meg* Hard Disk - Best Buy. . 

&VT Minlscrtbe IQ Meg* Thinline only Yh inches wWe! 

8* Quantum 2D* Megabyte Winchester - Two Platters 
8* Quantum 40* Meg Four Platter - M&st Popular 
6" Quantum 85* Megabyte - Special Order on this Munster! 

B* IOMEGA ALPHA 1010 Megabyte* Removeabfe Disk Cartridge 
with SCSI Microprocessor Controlled interface 
(Controls up to Four IOMEGA Cartridge Drives] . 1895.00 

IOMEGA 10 Megabyte Cartridge - No Interlace P.C.B 895 JO 

★LAST MINUTE SPECIAL!!! Buy any Winchester hard disk drive amt and gel a 
Western Digital hard disk interlace board AT COSH mvf 

* Total storage soace alter formatting 


★ 

S695 JO 

a so jo 
995.00 

795,00 
1895.00 
2395 JO 
2095, Ofl 





8" POWER $-100 POWER 


For Two 8 * Floppy® 

+5VDC & 4 Amps 
+24VDC @ 3 Amps 
-5VDC § 1 Amp 

ONLY 59.95 

•UNIVERSAL POWER SUPPLY 


For 6 to 22 Slots 

f 8VOC § 30 Amps 
+ T6VDC @6 Amps 
- 16VOC @ 6 Amos 

ONLY 89.50 


.69.95. 



California 

Computer 

Systems 


CCS SYSTEM 2410 . .$1995.00 


* Includes CP/M® 2.2 

* DMA Disk Controller 

* 2-Real Time Clocks 


* 2-Serial/l-Paraliel Port 

* Hardware Vectored Interrupts 

* Supports CP/M® ,MP/M® ,OASIS 


CCS 2300 System, A & T $1695.00 


HAYES SMARTMODEM 1200 

THE LEADER OF THE HAYES MODEM FAMILY 

■ 1200 Baud - Bel! 212A Compatible 
• 300 Baud - Bell 103 Compateote 

* Automatic Dialing - Toucht&ne or Pulse 

* Automatic Send, Receive and Disconnect 

* Built-in Speaker for Monitermg Call Line 

These ere just a tew features oi the SfliartmwJem 1200. the test mudem you tan ouy. 
in fact, it performs jirss about any gwirnunicahcm luncflon you can imagine, and can 
be program caniftfled using any language, Ouf special price $549.00 

wMake things easy lor purse# Gel the Hayes Smartmafem 1200 with CROSSTALK 1 * 

S629.W 


* Includes CP/M®' 2.2 

* 2300 Mainframe 

* 2810 Z-80A CPU 


* New 2066 64K Memory 

* 2422 Disk Controller 

* Complete A+T 


* 2710 4 Port Serial .1245.00 

* 2719 2 Serial - 2 Parallel.245.00 

* 2810 CPU Z 80 at 4 MHz .0n/y-255.00 

* 2422 Disk Controfler with CP/M 2.2 , .. .MjMSQ.OQ 

* 2066 B4K Dynamic Memory On^-3GO.OO 

* 23QOA Mainframe Assem. + Tested... %-455.0Q 

* CCS Apple Boards.Call Toll Free For Prices 


CUSTOMER SERVICE HOTLINE 1 ■ (714) 898-552! 


MICRO COMPUTERS FOR MICRO$DOLLARS 



XOR 500 


A muring ictwbI mn i oelachw* 
wy&Brcl jnd ijrssn sewn lor injur 
S6G0 DO? See 9esaitMri cm cpqosle sope 


* 995 ' 


00 


- Meaning r^r quaUy anti ta cost a a Sot madm 
MMucs erriMinteWa.ESUm anutlE widtti 
pun;, ann fcjlEffltfiir pruttoj mate Ibis gmulff i Bes-buy 
0uaHy> yihi Mt, Md bacXrc by a fea nar and user wvwl|f 
Sniknhi GP-1DQA. 2 ynr warranty 1?JS DO 


A computer lor under 1,000 dollars? YES, U.S, MlCflO SALES is offering ter Rmited time only, a 4 sloLSrtOQ bos camputer 
system at 5995. Full 64K of memory means there’s no need to add any memwy. With 64K and CP/M 2.2 operating 
system finctetted) you're able to run over !w thousand ditterant software application packages Formats? This liitie system 
will read MORROW, IBM, KAYPRO, and XOR Formats. The disk controllor is so advanced it can write any byte/size sector, 
single or double sided single or double density AND . it runs botti B* and 5 V drives! fl more storage is needed, 
add on an 8" subsystem and you'll be able to READ AND WRITE the IBM 374Q Format - an industry standard The 
system above includes 5‘A"floppy storage, 4 slo! S-100 bus, 3 board set with Z-8QA @ 4MHz., I serial RS-232 pons, 
Centronics parallel port and two whole diskettes lull of tree utility software along with CP/M 2,2. 


S-100-4 Mini 5Y<" System #S-1000-83. 

Limit 1 to a customer - offer expires Sept. iStfi 1983 


$995.00 



1 




l-J 

SK 


1 



XOR 500 

A n» wa? ;feqjf irmm Mflg + sawi 111 
t us* tee mtorc * % aifSff ffirra * 5 
fimboiiAfts * ‘ jpwt tfntoH * 25tn ntus mt 
* M-r9.2Kbaud t a*im + m Ut * and mm- * 
U ilwse tom W- 1 W 6 ‘Twin mirnyi'AMii 
IcnvW Bm tea Buy an »e nstee 

m soe. xr-io«HS m .oo 


HARD DISK 

* 1995 10 


Dna jgj.n fekustii has cyw out with i Mastt 
Du.y Tha fiP'JSOx Far mn, Iters u nwmnv 
so jsy)! lor you io dslioe W yuur dm chiKEti 
or spbbli. Thftfii martjftffwy lor skmg your 
bpn pnnl Hq«ncG. Up ID tour ol Ihem 30Di 
striai Ml vihi mlertaas - SWNDWflU' StH m 
mM-STlNWIlD S™mni.5nubl?wfl3iani/nr 
DoubtB he^hl chifffilfirs - StANOAflD. 
SEUCilSHJt'eP-BOX. ZyNrwranly m V 


MIWpneeofatsfftmaksa&sysiF ituseyjjrroaM uMrj^^tteknWnKcrpu^ BUT'". Z-BOAUbhO ad 4 MHz. wHi6M nTdUnnNG 

msiDTf ns Cf/'M u itfcYij you t run ttousnffi i mIau s£wvd tsjf,g k itiH *> ti Mb wme Mitry ol jarage lor 
m UQ *itgh spttbddb fwsti s ssorrptehE w(b a Irtssm ftjuai turn ns* Dmutter to on tean pnm rnKHnr ato« bootina up CWtl ham Ihr teepy 
ut tiafl ite* : acte> Wwi teto) pw you licirry (ted service tT h u uw rratei The hf n ubk vpJsr. n waabe r many antembl anl^aDU'S stehod you 
rtrjune Sir * Happy! br i larp dm feji Tte ^acaos XPM Iff the siram no* tactuDe 3M MTOW Wim snu HOP Airing i pa# u! r <hws if n 
pnjtfeir a iff you 'stavevyiil dec hara S' fonru-mpy read and *rflu Sle Tte Xffl ask conimfe' will run tnlb I' and IlMOys S'truliS'ffiusy stung 
ya ire aMe r sa read 4 *rte tna ISM 3740 tomu m msir) sirdaro FaiuiE 4® mewe m sew/ste aw suddIes. i 5 inffb sei m S-UJO bus flrudat. 
anal jnj auate- pods and s soartS'lOO sri hjr yqunsr, eicanskr fi this graes ire XOR 5-100-4 hard thai. system "te qutices. nenoec te reman a jfeo ahead 


XOR S-100-4 Hard Disk #8-1000-89 .$1995.00 

Umrted quanttoes - one per customer - expires 9/15/63 


532 BYTE Arigriit 1983 


See Page 291 for Additional System Information 


Circle 401 on inquiry card. 































































ORDER TOLL FREE 

☆ EAST ☆ ☆ WEST ☆ 

1 (800) 435-9357 1 (800) 854-8174 


In III. (815) 485-4002 


In Calif. 1 (714) 898-1492 


TERMS: Wt aecepl VfS/VMC,prepay, check or money order. Pleaseadtow personal chec>. iwo weeks 1oclear betarE Shipment. 
$5.00 handling diauge on tfl orders under $50.GD. 1 5% Restocking Fee. All outers shipped via U.P.S, unless otherwise spedtai AH 
I UPS C G O. orders over $100,00 require a Cashiers Check. * Our products carry a lull 6 roonlhs parts and tutor warranty exdudng 
Idiwes, printers and terminals which cany the lull 0 LW. tdctory warranty. PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


¥Ti rn ^QHeV 

¥ Hr 852? MICRO 
IV .W. SALES 


★ MADE IN USA ★ BUY FACTORY DIRECT * 


* EAST ★ 11 Edison Drive, New Lenox, Illinois 60451 

★ WEST * 1S392 Assembly Lane, Huntington Beach, CA 92649 



OUR BEST SELLING TERMINALS 

Adds ViewpoliTl: A tow cost high performance terminal w/green scteen and detachable 
keyboard. Features include * Reverse video # half intensity * Visual high lighting 
* Full auxiliary port use * ISO - 19.2K baud rate * Screw tin * Foreign language 
international character sat * 4 way cursor setting * 

ADDS VIEWPOINT jfT-1000-04 .... ' S519.0Q 

Televideo 910+: Save your ayes on a great green screen w/features like + Built-in 
self tesi * Full editing * Tab options * cursor control * 16 visual attributes like, 
reverse video, monitor mode fraflf intensity and block or underline, biink or steady 
cursor * Fulf numeric keypad * 925/950 emulailon * 

TELEVIDEO9T0+ #1-1000-05. ... 1569,00 

KOR 500: A m video display tBiminal featuring * Screen Jill * Detached keyboard 
1 9 cursor conlrol keys * 5 function keys * 7 screen attributes * 25th status 
line + 50-19.2K baud * Column + field tab + and more * All these features 
with a lull 6 month warranty make this terminal the best buy on the market. 
XQR 500 #1-1009-15 .S495 00 

Televideo 925: From the hobbyist fo the basic professional this popular terminal will 
fit your needs. * Detachable keyboard * Numeric keypad * Green screen * Self 
test * Time of day display * Programmable function keys * 912/920 emulation 
hardware/software programmable configurations + Extra mem&ry page * Four 
switchabte foreign languages * Tilt screen * 25th status line * 

TELMEO 925 #1-1000-06 .(739.00 



TELEVIDEO 950 #1-1000-99 . 


(939.00 


PRINTERS 
NEW ARRIVALS! NEW MODELS! 

Manngbnm Tatty M f M - (If STOCK!'?! few dBSqn and rrcn.onny wdh 4 fr^ce BJ Mil will kntiLk yftif SffiChS 
stl The ty ire mS\ sought mar ivintf cun cnlly an \t* rarknl fu pnr-:Br is Ibe »swr to *1 your 
Ji Ten gai mgr resolution Heiress fliaeftta wtsimding teliar oiBiity ml tor word grossing /fto 
mgn speed ropcn DtinNg 1 Eigrt Mar wmingi*|twpfl^iAS*trfetsf pace. to m 132 Btyrnri 


mu 


K IB mate? prints 


guamy 

_ . you iru'fciiec in a daitywhBti Na cunv -lifltf 1 Serial ard partial hookup - 5TANQAHQ. 
iCII droit qbJMly S6 crwaaBn Sitter quality 1 1 grwht tymtnls. 31 Gruk ehjrjffipJ H totoifrn 
' i« dui shh prmPiHC. AND Program dy mwu! Ertr hied Id fifuie duE 
t MT-1M trn push dulkm PROMPT' {nwranming Align* QUHtiW V£S 
With pilf printer' TVSJeI iBiluretithp rn^un you'll 
fflBB.OI 


i. ThE duaf stiifl pnnt thcI w 


ma settinffiffi 1 ^rfiEr? The NT-1B has push Dutton PROMPT’ DiMiwTiing 
or NO but tip formals icraraclersEls, A ctmmiiritaljDns with tout printer 1 TheSdl iBJlurettthB 
soon wiT'in MT-S80 THE ffllCF 


kfl iw Ml$2 and ML93 
bi iin Eciiundi high m 
} at BBcop. aoc hij 



i £ 2 a aa 
t«5 np 


_ and speed m, 

s «(heir uflsgones -Beth priniofi srovtyB nghi-®«e pirn nrados 
no sfitbng i>?c al sfiOcpp, flmprasiifd and tnhanHd mwi prlnhr 
printing at tOtpj DM iddreSMbk 1 q-rapNcs U sianoard 
are availalde and SOTd pncis intimlD lull tiKKr asstmOty at no BUra charge 
Nig? 'Sorifll Add m #M-2DM-I0 
NLS3 Snnai Add m #M-aO0tHl 

SnUtKha - MEuning high quahty aid nw Cost in a i 
ctuoi wtdlh print, ana auto™** priming nuke lh 
two year and user *arunty 
smtHtii GP-iOtA i rear tiarrahly 

Omvinltir ?(00. An innavjton in dssyniftsl letter $ua»r| Priilwnwi assertss hrj| mliffiluwd Sy 
arysnubsmi prmiwhuE-'s la poveni damage dr DrEartagenl rise noai> daisy wheels. Those cardites ar: avo atm 
in H pint s^re a<nd IP languages Over ft ssHware pstmands nukes wura pr«s$tnf easy Almos? i 
— in risstf AND siaocard sriai 'defacing, i6s |<BK ocai5'i*| toder That's n;m shewn K o? mfn«fy 
in Id sp® so me Puller inimlhaniseamdana print tor up man hour nun npwnai low uki ' j 

LI?..■ 11111-Tii11r- rr.iii'i: r ai In ri r nfuvtinna> nurwi rnr^ni”4 M nraertre *ilh jnH r? 


inn c iy1 Qiapmcs. oaralle-Nento BOioiumn. 
□hit Euy Duality? you Pel and fucked try a 

trap HO 


IWNt or liKtof PUIS 

vKtor nwiing. atflo baud ram. soli my. 13? to column prim, W lino spacing an MME' Nho to prim % or 
a aart lonms? No problem asihe 3-2000 handles Ihn nrigiiial and up to/cwos. OOn'l IW pju lUtt gefling stuck 
* rh a m Sdflec Mir quapity pfi’rte' - -CPS high wtee 1 'white space Anting win gel lh al 3ff page n 


\Jt\Q 4 slot S-1EJG systems below are equipped with X0R Z-80 4MH2 three board set, Each can run &” or 5" disk simuliandousiy. in addition to the high speed X0R mini format, they can read KPftO, EBM 
land Morrow 5 W disk formats. Each has a modular dual power supply sub chassis. They are (an cooled. Standard I/O is 2 serial ports and one centronics parallel. Expansion I/O is available. 


MICRO MANAGER 
TWIN SVa "MINI 



Don't be footed by this system's 
small portable size. 

• Full 64K ol memory with an 
Industry standard 5-IDO bus 

■ includes CP/M 2.2 and many 
utilities on two disks 

* Add on a hard disk when you 
need more storage 


★ ★COMPLETE SYSTEMS* ★ 

|Dual Floppy 368K SS/DD . $1445.00 

Dual Floppy 750K SS/DD.$1595.00 

Dual Floppy 1.5 Meg DS/DD. . $1645.00 

Chassis (No boards No drives) .. $ 425.00 


MICRO MANAGER 
MINI HARD DISK SYSTEMS 


Inexpensive hut powerful, small 
enough lor portability, these mini 
hard disk systems have a special 
XQR interlace to the S-IOO bus 
that leaves an S-iOO slot open tor 
expandability, Choose Irom 5,10, 
and 16 megabyte sizes (6.5, 12, 
+ 20 megabyte unformatted.) 


5 Megabyte Hard Disk W/75QK Floppy . 12345.00 

10 Megabyte Hard Disk w/75QK Floppy .(2475 JO 

16 Megabyte Hard Disk w/750K Floppy .(2545.00 

Many Other Configurations Available - Ask Ust 


B" MICRO MANAGER 



Our most popular computer 
features a 4 slot 5-100 bus and 
8" Industry standard format 
Reads and writes the IBM 3740 
format as well as any byte/size 
sector. Expandable? Yes, add a 
hard disk or cartridge subsystem 
when your data base grows. In¬ 
cludes CP/M. 


★ System with SS/DD 1.2 Megabytes.$1795.00 

* System with DS/DD 2.4 Megabytes.(1995.00 

* System with NO Drives (includes CP/M). (1195.00 

★ System Chassis (No boards, no drives, no CP/M) S 395.00 



JThe t2 slut commercial grade S-100 systems below have all of tbs features listed, above plus a massive 30 amp power supply capable of the expansion we expect you will do. All units are cooled by tour 
Inch fans, Each system must pass 2 days of constant read and write disk testing without a single error before shipment. Ons year complete warranty is included. 


BASIC PROFESSIONAL 



r w/2 SS/DD 1,2 Megabytes, (2295.M 

- w/2 DS/DD 2.4 Megabytes Full Ht. or Slimline.. ,(2345.00 

Buy ihe basic professional with thinline drives If you plan to upgrade 
|o a hard disk in the future. 

System w/no Drives (includes CP/M).(1350.00 

12 Slot Chassis w/no Boards, Drives, or CP/M ..( 495.00 


OFFICE MASTER 
REMOVEABLE CARTRIDGE 
DISK SYSTEM 


PROFESSIONAL 8" HARD DISK 
MULTI USER CAPABILITY 2-7 USERS 



vair sioiags pitaiBitis flaws whsii sewd' two ig nwpsnyu io-MEGA. repiovtantfl anrtdpe Aim 
with the spHEd anc reliability at a tid'd rr<sh mains you NEVER run nut Pi Storage Just pug 
In another ID m»g cartridge. una^iH 2D. 5Dw«r 10D ineoatrylcs ol dado ,il ^our ItoQBrtlps. 
All s^sSams ipchudQ ? cartndgas and CP/M 2 ? oneraNnq system 

M t 10 Mag Remweable cartridge w/1.2 mag Floppy S3695.UD 

Mf 1 10 Meg Renorahto cartrrdge w/twfl 1.2 mag Floppies S4195.9D 
BesJ + Two 10 Meg Removatile cartridge drives S4595.9D 

it 10 Megabyte cartridges - Sloci up rww S 50.00 



Buying direct from our factory Ihrough our Easi or West coast sales loca¬ 
tions assures you of a system ttial Ills your needs. Alt professional 8* 
systems are custom built to the customer's specifications. You’ll noi find 
this kind ol flexibility with any computDT company, anywhere. 

10,20.40, and 65 megabyte systems wilh DS/DD 1 .2 meg floppy 
- 10 meg. (4395.00 / 20 meg 14895.00 / 40 meg (5745 / 
85 meg (5345 - Two user hard disk syslems add (695.00 (in¬ 
cludes CP/M A MP/M) — Three to Seven users add only 8250.00 
per user — 17 Megabyte cartridge tape backup add *1495.00 


Circle 401 on inquiry card. 


See Page 291 for Additional System Information 


BYTE Ausuil 1963 533 































































IBM a rwtsrerf Irariffmart of In-tif rational Burinon Macninoi. 
DEC.VT are registered trademark of Digirul Equlpmem Cotfi 
OUNIX it a irademark tlT Qujnrum Sullwirt Syslnmy 
PC 100, GMS are rrffdemarks ol Grnirral Micro Syvlemi 


Requires; G4k,l drivd r monochrome or color Btf pt Witt* 
25xB0 display, aeync adpt. and IBM DOS or OUNIX™ 
PRICED: $89. {Sid. VT100 functions) 
Optional: Local Printer & Copy tnJfrom Disk. 

GMS 7525 MITCHELL RD. 

SUITE 101 CALL OB WB<T£ 

EDEN- PRAIRIE, MN 55344 (612 937-9194 


OUR 


PACKAGE TURNS 



CY232 Network Controller 
AND PaRALLELtSerIAL INTERFACE 

hill roanmany RS232 CRT □rcompuln- 
to any 8-bic parallel TTL I/O pan 
and works with one port or 
up to 255 parallel pom 

En several network 
configu rations. 


Cybernetic Micro Systems 


I r.o hi woo, sm ca hot* 

" |lI4| JlhSOOft Trln: III-I33 inn CtbrmrlPr 


Wasting Money! We Hava the World’s Most 
Cost Effective Development System, 



- includes Hexkii 1.0, a powerful 
100^ machine cod* editor/ 
debugger utility program That 
makee coding tor S-blt Micros e 
snap. 

* Program from Commodore 
VI Ch20 keyboard into bulM-in 
4K ROM emulator 

■ Jumper to target ROM socket 

* Teel programs in circuit 

* Built-In EPROM programmer 
and power supply 

* Burns & rum EPROMS tor 
the Commodore VIC-20, loo 

* Comprehensive manuals 

* RlS EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY 1199 


Send for Fro® Brochure 

DtfMwlad lit U.S. Dv ArhrtmT«H Aft, I*.. O® Meridian, Suttt Hi, 
Btfirfllttm. WA Hffg Pnone 80HE6- 1»1, In Washington 20&-733KXO* 
□irtnUiilBd in Canada by I at/ClliInDutfim CMti-. <M7 Oambm SL 
VtawMLBcvrtfrt PtwieowTiis 


VISA AHD HASTEflCABO ACCEPTED 

Qt commodore approved product 


PftOMOUEEN 04 
0K board wtlh 1 EPROM 
16K board with 1 EPROM 
BK board with l EPflOM4»4 


U.S. GAN 

CftOO 1393.00 

$23,15 SJS.05 

ISAM *4e.n 


Circle 177 on Inquiry card. 


Circle 124 on inquiry card. 


Circle 31 on Inquiry card. 



Heath 

Users 


Double Your 
SY^ disk storage 
capacity without adding: a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our F DC-880H 
floppy disk controller, in conjunction 
with your 5 1 //' drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it hand Ees single and double^ 
sided, single and double-density, 8" and 
5^" drives — simultaneously. 



C-D-R- Syst»ma Inc, 

Controlled Data Recording Systems Inc. 

7210 Clairmont Mesa Bftd.. San Ditto. CA 92111 
($19) 560-1272 



INDUSTRIAL CONTROL 
MICROCOMPUTERS 

We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems, heat control, light control, auto¬ 
mated slide show, traffic lights, irrigation 
systems, home computer systems, auto¬ 
mated process control, and robot control just 
to name a few, OEM prices available. For 
catalog call or write to: 

JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 
SAN CARLOS, CA. 94070 
(415) 592-8411 



Convert your TRS-80 into a 

DEVELOPMENT SYSTEM 


Z 80 In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 
a single compact 

Debug stand-alone I p^TTl I 
systems with 1 * I 

program in 
TRS-80 RAM, 

then copy working program into PROM. 

Only $329 including personality module 
for 2716.2516.2758,2508.2532, 2816, 
2808. 48016. (2732A r 2764PM r s$15ea.) 

ORION INSTRUMENTS 

172 Otis Ave. Woodside, CA 94062 
(415) 851-1172 


Circle 65 on inquiry card. 


Circle 47 on Inquiry card. 


Circle 296 on Inquiry card. 


Maxell Floppy Disks 

The Mini-Disks 
with maximum quality 





ii 

Dealer inquiries 
invited. CO.D's 
accepted Call 
FREE (S0G) 2354137 


PACIFIC EXCHANGES 

100 Foothill Blvd. San Luis 
San Luis Obispo, CA 93401 
In Cal call (800) 592-5935 or 
(805)543-1037. 



Scotch 


DEALER INQUIRIES INVITED 


datamaster 


MicroScript 1w $99 

Stale of the Art Teal Formatter 

■ generic markup 

* tolly dehnable page with multiple columns 

■ multi line headers. teeters, and footnotes 

* automatic widow and orphan suppression 

* automatic section numbering 

* automatic table oi contents and index 

- automatic bullet, number, and definition lists 

* Moating injures 

■ text alignment to left, center, rigbl, ur |uSMfy 

- left and right indention wild delay and duration 

■ bold, underscore, and proportional spacing 

* macros and symbols 

- multiple input tiles of unlimited sue 

* direct printer control 

- IDS. Qume. Diablo. NEC. C IT0H, and all TTY 


MicroEd^M 9 

Customizable Full Scre&n Editor 

* lull cursor control by character, word, or line 

* position to top Or bottom of window or file 

* scroll by tine, half window, or lull window 

* global or selective find and reptace 

* delete by character, word, line, oj block 

- read external files into current file 

* copy, move, and write blocks of text 

* insert, overlay, or wordwrap Text 

- ail cursor addressable VUTs 


PbsBkri Hina US., outside US «M HO C* usurm. jch 5% 

s' sysn owm-kt ind umur s.a* ss/oo re-ms 

MicroType™ 

6531 Crown Blvd,, Suite 3A, San Josa, CA95120 
(406) 997-5026 

■ GP/M-M. CRTW-B6 are ad Digit# fl«Mrth, PC-DOS 

iff a Iritthimaffc or IBM Carporrenm 


Circle 299 on Inquiry card. 


Circle 128 on Inquiry card. 


Circle 274 on Inquiry card. 
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front one of the nation's largest 


consumer 


ne ot me nation's largest 
electronic parts distributors! 


“FRUIT 
COOLER’.: 



r Apple 

and other computers. Slides on r 
no installation necessary.Two extra 
outlets, feeder cable, illuminated 
switch and spike arrestors. 

ORDER NO. Q _ 

83-APL-FAN-1 $54.95 


APPLE COMPATIBLE 
KEYBOARD 



$79.95 


Heavy duty error free switches, 
switch able N key rollover, last key 
repeat, upper/iower case capability, 
alpha lock. Complete with cable. 

order wo. 

83-APL-KB-7 


APPLE COMPATIBLE 
JOYSTICK 

Heavy duty. 

ORDER NO, 

83-APL-XY-10 

$16.50 


Unbelievable Discount! 

APPLE IP COMPATIBLE 
SUM DISK DRIVE 

RUNS QUIETER THAN THE ORIGINAL! 

New - not surplus - guaranteed! Only 
6 N w x 1-7/fTh x ICTd, Complete :: .* v 

with a 3' cable. Runs 
with Apple controller 
or our optional 
controller. 



ORDER NO. 

84-APL-DD-1 

Now only $259.00 



CONTROLLER CARD 

ORDER NO. ..... 

83-APL-CTL-1 549.95 


DAMI IQ Buy two disk drives and get a free 
PV/IH Uv controller card! 


ATARI® TYPE 
*D0UBLE FIRE 
JOYSTICK 


This joystick has 
a stick top fire 
button—the 
newest "craze" 
In video games! 

ORDER NO. 

83-XY-250 



$9.95 


REPLACEMENT POWER 
SUPPLY FOR 
APPLE IP 



Fully Apple compatible. 

5A heavy duty swltcher,110V or 
220V input, +5V/5A,+12V/3A, 

-5V -12V full load outputs. Fits In an 
Apple II case. AC cord included. 
ORDER NO. ftC 

83-APL-P3-51 $79.95 



ARCADE TYPE JOYSTICK 


Atari, Commodore, 
Sears compatible 
Heavy duty leaf 
3 . Lq 


switches. Long life. 

ORDER N.O, 
83-ATR-JY.1 


$15 



REPLACEMENT 
RAM 1C FOR ATARI 
2600 VCS 


ORDER NO. 
83-ATH-1C-3 




$11.95 


REPLACEMENT 
CPU 1C FOR ATARI® 
2600 VCS 


ORDER NO 

83.ATR.IC-2 




$9.95 


REPLACEMENT R.F. 
MODULATOR FOR ATARI® 
2600 VCS 

Afsc compatible with 
other video games. 

ORDER NO. 

83-ATR-RF-1 $5.00 


REPLACEMENT AC 
ADAPTOR FOR ATARI® 
2600 VCS 


9V SGOmA. UL listed 
ORDER NO. 

S3-ATR-PS-5 


$5.00 


REPLACEMENT 
JOYSTICK 


Frla Atari, 
Commodore, 

Sea re others. 

ORDER NO. 

83-ATR-XY-4 


ffr Now only 

M $4.95 


REPLACEMENT POWER SUPPLY FOR 
ATARI® 800 AND 400 
MODELS. 


ORDER NO, 

83-ATR-PS-800 



$17.00 


JOYSTICK EXTENSION CORDS 

Works with Alarl , Ccleco, Commodore and other 9 pin 
plugs. Two popular lengths: 6’ and 12’. 

ORDER NO, 

83-ATR-EX-6 
83-ATR-EX-12 


$5.00 

6.50 




REPLACEMENT 
ATARI® JOYSTICK 
CABLE 


$3.00 


83-ATR-X-1 



LOGIC PROBE with I 
MEMORY FUNCTION 


ORDER NO. 
833800 A 



$24.95 



Call 


es! 


MINIMUM ORDER $25.00. VISA, MASTER CARD accepted. No surcharges. Exact UPS charges will be added. PREPAID: Certified 
checks and money orders, send exact amount. No shipping, handling or insurance charges in the continental USA. PERSONAL CHECKS: add 5% 
shipping charges, allow 3 weeks to clear. INTERNATIONAL BUYERS: US currency and 20% extra for shipping. CA Residents, add sales tax. OEM. 
DEALERS: send for special prices on your company letterhead. No purchase orders or open accounts-no exceptions. 


ELECTRONICS 

P* A CWiSION Of ALLIANCE fttSf-ABCH COfiPQOATIOM 

18215 PARTHENIA ST.» NORTHRIDGE, CA 91325 


Call toll free:( 800)423-5336 
In California: (800) 382-3663 
Local: (213) 701 -5848 

Telex 181011 ORAPARTS NTGE 


BYTE August 1963 535 

































I WELL BEAT ANY COMPETITOR'S PRICE 
PROVIDED ET IS NOT BELOW MY COST. 
TFtY TO BEAT TTiESE 1C PRICES: 


64K 

DYNAMIC RAM 

200 ns 

55.35 

64K 

150 ns 

5 35 

64K 

120 ns 

5.90 

16K 

200 ns 

1.40 

2764 

EPROM 

250 ns 

56.35 

2732 

450 ns 

4,05 

2716 

450 ns 

3.25 

2532 

450 ns 

4.60 

STATIC HAM 

6264LP-15 150ns 

560.00 

6H6P-3 

150 ns 

5.00 

2114 

200 ns 

1.45 

ZSO A FAMILY 

CPU, CTC, or PIO 

$3,39 

DART 


7 99 

. DMA or SIO/O 

12.50 1 


HashirCafd'VlSA v UPS CASH COO 
Factory New, Pnme Parts 

MICROPROCESSORS UNLIMITED 
Z4QQ0 Sowin Pewa aw 
BEGGS, OK 74421 

(918) *(>7-4961 

I Prices b4*t*ci la change CaM For volume wees Sufeecr to avjiiutD* I 

| ShfMKT<j 4 fcgurgnCM eirtra CiMft diSQMit pnc*6 tfiwn 



Circle 469 on inquiry card. 


Circle 61 on Inquiry card. 



Circle 490 on inquiry card 



NEW GENERATION OF 
INTELLIGENT PAL/EPRDM 
PROGRAMMERS FOR THE 
NEW BREED OF ENGINEERS 


* 30 AND 24 PIN PAL& * 27 AND 
25 EPROMs * ROM EMULATION 


DIGITAL MEDIA 
3170 GIBRALTAR AVENUE 
COSTA MESA CA 93626 
C71-4) 75V1373 


• • 150 


Mfuteuenaenir 


IPP-105 

tEjorciieri 


IPP-IHD 




Circle 144 on inquiry card. 



EPROM 

PROGRAMMER 


PROGRAMS 


271? 
2732A 
7 704 

2sie 
3513 
3564 
371je 
MCllffiB 7 HE 


RS232, 3-wire, 7 

Allows read, cop 



AUGUST SPECIAL 



Circle 121 on inquiry card. 


Circle 166 on inquiry card. 


IBM/PC= 

1. DEC VT100? 

2. DEC VT125? 

3. DASHER D400? 


SmarTerm'VPC Does It! 
At more than 
WOO locations worldwide! 

* full emulation of terminal characteristics up to 
the limits oP standard IBM PC :i hardware 

* includes integral high-speed, hi-direciional 
ASCI! and binary file transfer 

OUTSTANDING PRICING; 

VT10Q, VTlQl, VT1G2, VT52 $58 to $150’ 
VT125 Graphics Terminal . $215 to $295* 
Dasher D1Q0. D20C, D40O . . $50 to $125" 

" Depflndiing on quantity 



z = persoft, 

= = r ]nc. 


FOCjr Cflntpvftr tftaJar 

If tram; 

2740 Ski Lane 
Madison. W1 53713 
(608) 233-1000 


Software tof Proteiftonaii .. by PrareairomFi 


Circle 212 on Inquiry card. 



>JBASF 

DISKETTES 


BASF Diskettes at compe¬ 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 


EXCHANGES 

100 Foothill Blvd 
San Luts Obispo CA 
i m0I l,ln Cai call 
1037 ) 


Card accepted. 


Circle 299 on Inquiry card. 
















































>ISPLAYED VIDEO IS DRIVING DOWN 
PRICES ON DISKS! FREE SHIPPING! 

iiHTiml 








"NO YOU'RE NOT SEEING THINGS, THATS FOUR 
j INTERNAL DRIVES IN A MODEL 4, WITH UP TO 4 MEG, 
DISK STORAGE A VAILABLE NOW! 


EC'S NEW HALF-HIGH 40 TRACK DISK DRIVE 
CASE & POWER SUPPLY AT AN INCREDIBLE 
LOW PRICE! $195.00!!!!! 

W! TRUE HALF HEIGHT DRIVES! 1 5/8 INCH 
NOT 2 INCH OR 2 7/16 INCH! DIRECT DRIVE! 

NO DRIVE BELT! SMS TRACK TO TRACK! 


$240.00 

$225.00 


C’s New Slimline 40 Track w/case & power supply. 

don 40 Track TM-100-1 w/case & power supply ... 

(DOUBLE SIDED 40 TRACK DRIVES ADD $75,00) 

art New Slimline Double Sided 40 Track w/case & P.S. 

art New Slimline Double Sided 80 Track w/case 8 l P.S. 

Ion Single Sided Slimline 8” Disk Drive w/dual case & P S. .. 
don Double Sided Slimline 8" Disk Drive w/dual case & P.S .. 

( Drive 5 1 /4 71 Cable (FOR MOST COMPUTERS)... 

(WITH GOLD PLATED CONNECTORS) 
i Color Computer 1st Drive Only ... TT . 

E YEAR WARRANTY ON TEAC St SHUGART DRIVES/130 DAYS ON TEAC & TANDON 

es Smart Modem 300 Baud. $225.00 1200 Baud.$525.00 


$290.00 

$379.00 

$545.00 

$625.00 

$23.99 


$389.00 


PRINTER PRICES 

w/Graphtrax Plus .. $379.00 Gemini 10. $349.00 

FT w/Graphtrax Plus. . $495.00 Gemini 15 . $489.00 

00 w/Graphtrax Plus . $659.00 Citoh Prowriter 8510. $395.00 

w/Graphtrax Plus. , . $409.00 Starwriter F10.. $1169.00 

w/Graphtrax Plus . .. $569.00 Smith Corona TP1. $595.00 

00 w/Graphtrax Plus. . $805.00 

ter Cable 10 1 long w/gold plated connectors starting at..$25.99 


DV IS DRIVING DOWN PRICES ON DISK! 

DISPLAYED VIDEO is now offering TRS-80’ MODEL 4 with TANDON/ 
TEC/TEAC disk drives, one of the most reliable disk drive systems on 
the market, for INCREDIBLY low prices. 

MODEL 4 with 64K dual 40 track double density disk drives, complete 
system with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO...... $1599.00/128K. .$1679 00 

MODEL 4 with 64K dual 40/40 track double density disk drives, complete 
systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO...... $1899.00/128K $ 1979.00 

MODEL 4 with 64K dual 80 track double density disk drives, complete 

systems with TRSDOS 6.0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO .. $1899.00/128K ,$1979.00 

MODEL 4 with 64K dual 80/80 track double density disk drives, complete 
systems with TRSDOS 6,0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO .$2199.00/128K .,$2279.00 

MODEL 4 with 64K four 40 track double density internal disk drives, 
complete systems with TRSDOS 6 0 and 1 BOX OF DISKETTES 

PLUG IT IN AND GO ... $2299.00/128K. $2379.00 

MODEL 4 with 64K four internal drives of any configuration available to 

achieve up to 4 meg of disk storage... CALL 

MODEL Hl/4 Internal Two Drive Kit: Includes controller board, dual drive 
mounting bracket, dual power supply, all hardware cable; and connectors 
(gold plated) & TEC Drive.. ...... $399.00 

4 DRIVE KIT MINUS DRIVE, ,.$349.00 

MODEL 100 8K. ,$679 00 24K.$839.00 

DVS MODEL I DOUBLE DENSITY BOARDS. .$89.00 


j 

< 


sit our retail location at; 


11 Marshall Street 
itchfield, MI 49252 
13) 426-5086 
13) 482-4424 
17) 542-3280 
17) 542-3939 
17) 542-3947 


WE CARRY TRS 80, IBM, LNW, EPSON & FRANKLIN COMPUTERS 

IMMEDIATE DELIVERY 
DV’S SIX MONTH 
_ ^ PARTS AND LABOR WARRANTY 

To Order: Cali (313) 426 5086; (313) 482-4424; (517) 542 3280 
* (517) 542 3939; (517) 542 3947 

OR WRITE; 

Displayed Video, 111 Marshall St., Litchfield, Ml 49252 

* TRS-80 is a trademark erf the Tandy Corporation Prices subject to change wjthou) notice. 













































Printer Cables 




. 00 * 



— Parallel — 

ALTOS 

ATTACHE 

ATARI 

CENTRONICS 
COLUMBIA 
EAGLE 
IBM-PC 
KAYFRO 
OSBORNE 
SANYO 

H-99 


$ 3S. 


00 * 




$ 3S. 


00 * 


- SERIAL — 


ATTACHE COM. 
RS232 (DB2SPJ 
(9 conductor 1-8. 201 


WORSMCtf INDUSTRIES 

4030 Wabaska Dr. 

San Diego, CA 92107 
619-222-3366 

*1 A Routi'm* At III Ci'i, Silt"* Mi 



Low, direct prices * Bast direct service 


r 2532-450.$4*0 

2716-450. 3*° 

2732-450. 3»» 

2764-250. 71* 

2764-350. 47» 

4164-200 . 4®° 

6116-P3. 4 30 

6116-LP-3. 4®° 


AM S2 9& snipping io oil onto* 

OEM * Quantity discounts available * PO s on 
approval * C O D OK * Credit cards - EL residents 
odd 5% tax ■ Mi n m no surplus, no seconds 
c Prices subieci fo chonae) 

4920 Cypress St,, Suite 100, Tompo, FL 33607 
In FL and tor Into., coll 813-875-0299 

FOR ORDERS ONLY, 800-237-8910 



8 AM 6 PM EDT 

J 


WANTED 


Experienced hacker to work In development 
tab with every facility you can think of, 
located in Ft. Lauderdale, Florida. 

The person we are looking for must: 

Be familiar with CP/M at the BIOS 
Customisation level, 

Have some experience In microcommunica¬ 
tions (programs like XMODEM and the like). 

Be good at: - SOSO assembler 
■ Microsoft BASIC 
- PASCAL 

Hardware experience is desirable. 

Equal Opportunity Employer M/F Handicapped 

Please forward resumes to: 
Personnel Head, CLI T 
PO. Box 821 

Pompano Beach, FL 33060 


Circle 426 on Inquiry card. 



Put the bite on Software 
THEFT/ 

PROTECTS YOUR SOFTWARE IN 3 WAVS: 

V Tin Sorturttf* Compenwi 
2, A Hardwire LOCK Rial »!• In id yO-ur G*m** 1,0 
1. Our Security Dalabai* 

• WONT IMPEDE USE OF JOYSTICK OR PADDLES 

* COMPATIBLE WITH DOS 3 . 3 . * OPERATES WITH 
ALL TURMH6T PROCRAMS * PROTECTED DISKS 

WONT BOOT WITHOUT A LOCK. 


©) 

software 
research 
corporation 


only $149*00 

Ortf*r from SRC by mill or phor* 
(«W) 477-7248. W> accapl VISA, 
caih or CCD ondvra. 

DISCOVERY PARK 
UNIVERSITY OF VICTORIA 
P O BO* 17«. VtCTOfliA.s e. CANADA 
V«W JYj 


Circle 363 on Inquiry card. 



Circle 117 on Inquiry card. 


Circle 17! on inquiry card. 


wabasli 

When it comes to 
Flexible Disks, nobody 
does it better than 
Wabash, 


MasterCard. Visa Accepted, 
Cal! Free: (800) 2354137 



Circle 299 on Inquiry card. 


APPLE HARDWARE 



************** 



40% TO 70% OFF if! 



STOCK RETAIL 

NOW <* 

NUMBER PRICE 

ONLY OFF 

APlOl l&K RAM CARD 

*144 

$49 

67* 

APIU2 «□ COLUMN CARD 

195 

159 

46% 

AFTOt CIOCK CALENT3AP CARD 

195 

ft 

54% 

API05 DESK-LI DRIVE WO CTRL 

VW 

214 

S6% 

API« DISK II CONTROLLER 

150 

ft 

41 % 

AFlOJjDY STICK DELUX 

10 

29 

49% 

APIW LANCUAGI CARD ONLY 

zw 

159 

45% 

API® LOWER CASE 

43 

21 

49 % 

APllD PRINTER CARD 

ISO 

« 

61% 

API 11 RS 132 CARD 

1« 

ft 

54 % 

AFlli SUF-R-MOD 

39 

25 

36% 

API 14 Z*> CARD. 

i<m 

159 

S3% 

API 13 DtSK-tl DRIVE WO^Cm 

sat 

259 

56% 

(SLIMLINE) 



INEWi 

API 16 INTEGER CARD 

150 

» 

61% 

AP117 EPROM WRITER CARD 

279 

139 

$P% 

API 18 lasfC RAM CARD 

4« 

279 

44% 




(NEW! 

APan APFLE-H + CQMFAT 4SK KIT 

599 

320 

47% 

APJ02 HARDCARD FOR APMI 

175 

119 

32% 

APl&J KEYBOARD FOR AP201 

139 

78 

44% 

APKM POWER SUPPLY FOR AP2DI 

120 

73 

36% 

AP4D1 IBM PC COMPUTER W/J DRIVE 

3550 

2495 

30% 

**************************** 

fWACCUTCQ.D mGONAL CHFCKi 



AUMiiiullD ?W*U IMEADQf TWM MOfTTld 


Ki ft COMPUTER CO. r 

LTD. 



*440 PACIFIC COAST HWY.. #104 


HARBOR CITY, CA W71D 



(H3> MO-1577 





Circle 225 on Inquiry card. 


Circle 71 on inquiry card. 


ATTENTION BIG BOARD USERS! 
WHY USE OUTDATED TECHNOLOGY? 

INSIGHT ENTERPRISES 
IS NOW DELIVERING A NEW 
STATE-OF-THE-ART CP/M Z80-A 
SINGLE BOARD COMPUTER 



On beard tldaa * I3SK pf DybOInk RAH and 4K of STATIC tyldta mem 
01^ ■ D MA - SASH harp rjim intirfDLflJ * Flapuf diilt tcmirCillei (4 Iflivei 
C"T -tomJuitflirsn Of 14/4" Dl l ) * * lannl turn * Full CenrrPmcf 
p.iniii pen - enpansJan bus * Wide Mad an is mip line giapKIcs - 
EnlendeP lurch dutlar* Prinler ouirm * Fully ininrruoi driven * Porn iidI 
or Snrlql keyboard * Cnmjmcr Size ■ {g<M niche*] 

$ 750.00 unj*® 4 Y®nii >7 OF" M wMfei Ol'IMnv 116.00 thicoinf 

IHilCHl EMTFH PUSES CMP'MATIQN 
371 N Av* Sum tJ Lai Angiln. CA 90904 (Hit 161-3262 

P*ai*r OEM EnrtralriHBl Ihquirlu WelcMnn 
UtMUEAtTJRlNB UttNIit hit AVAIlULI WOHlGlffrOE d*QN HIQuESI 


Circle 204 on inquiry card. 


SS Printers $$ 

|$$ WE WILL NOT BE UNDERSOLD $$l 

EPSON 


HXBO. MX BO FT, MX 100 FT, FXB0 4 new#sl 

FX 1 DO "Powoal pfktee In the USA" 


Gemini i0X,.....1 

1329 

Gemini IB . 

4S4 

ProwrlterBOtO {P}-..,. 

30 B 

Ail oih*r prinierv diecounted 


Miscellaneous Hardware 


Mlcroaotl Premium Pack,.. 

470 

Microsoft Soflcird,... . 

239 

Mlcrosofl Soften rd Flue. 

400 

(Include! vide* B0 Cal.) 


Smerlterm BO Col. 

146 

Wizard BO Col.. 

179 

Vldo* 00 Col. Combo.. 

Z57 

Printer Cards 


Parallel.. 

69 

Wlurd BuHered BPO. 

140 

Qrapplor +.. . 

125 

Suffered Grapher +, . . 

200 

THE COMPUTER STORE 1 

3941-BS. Bristol Street 


Dept. 346 


Sante Ana, CA 92704 


714-S61-13S3 


ORDERS ONLY: (300/ 824-222? 


Circle 95 on Inquiry card. 










































































Novation 


ATARI PARALLEL 
BASIS 1GB PARALLEL 
DIG 

EPSOM OK-HO PARALLEL 
IBM PARALLEL 
KAY PRO PARALLEL 
MALE TO MALE RS232 
OSBORNE PARALLEL 
Ti 99/4A PARALLEL 


APPLE CAT II 

APPLE CAT 212 

AUTO CAT 212 

CAT 

OCAT 

J'CAT 

SMART CAT 103/212 


295-99 


TWO DRIVES 
128K 3.0 CP/M 

DIAGNOSTIC CONTROLLER 

CALL FOR LOWEST PRICES 




BMC 9191 12" Color 
Taxan RGB I Color 
Tax an RGB III Color 


299.99 
319 99 

539.99 

134.99 
1 29.99 


^ I BEAGLE BROS: 

1 ALPHA PLOT 
|j| APPLE MECHANIC 
DOS BOSS 
lH DOUBLE TIME 
HI FLEX TEXT 
■ PRONTO DOS 
M TYPEFACES 
||| UTILITY CITY 

BP I (GUAP.ARJNV) ea 
BRQDEROUND 
jil COPY 11 P C. OR PLUS 
DARK CRYSTAL 
pi HOME ACCT (APPLE) 

& I HOME ACCT (IBM! 

;# HOME ACCT (OSBORNE} 
0 MAG I CALC 
I;- SCREEN WRITER II 
:; f ; STATE O F TH E ART 
M SUSPENDED (A.IBM) 

!i '/** VISICALC (APPLE) 

VISICALC & CD EX (IBM) 
if VISIWORD& VISISPELL 
1 ZAXXON (AP, AT) 

I ZORK UUll (AISM) 


BMC HR-1 
BROTHER HR-1 
DTC 3B0 Z 

EPSON (ALL MODELS) 
GEMINI 10 


ALS CPIut 3 0 

APPLE EXT BG COL CAPO 
BUFFER BOARD 
DRIVE CONTROLLER 
FING EPF 1 PINT IMXPLOS) 
GRAPPLER+ 

H AYES S MA RTMODE MS 
IN LINE MICRO BUFFER 32 K 
MICROBUFFER 
MICROMODEM II 
MICRO MO DEM II W/TF 
MOCKING 0OAPD 
MONTECARLO CARD 64 K 
MX SO RIBBONS 


19.99 

15.99 

21.99 

19.99 

19.99 

14.99 

19.99 

299.99 
SCall 
2999 

25.99 

44.99 
99-99 
5999 

139.99 

89.99 
SCall 

29.99 

159.99 
179 99 

SCall 

SCall 

24.99 


Taxart 12" Amber 


Taxan 12" Green 
USI 1400 12" Color 
US I Pil 


GEMINI 1 5 


OKLDATA 82 A 


379.99 


OKIDATA 03 A 
PROWRITER II 


649.99 


359.99 
4 93 

PARALLELINTEPFACE(APPLE) 69 99 
PAVMAR L/CASE PEV. 7 19.99 

PKASO G RA PH ICS CARD 139.99 

PLANTRONICS COLOR CARD 
w/Drsfis man Software NBMI 389.99 

SERIA L i NTE PEACE f Al 99-99 

IgK RAM CARD 33.09 

SNAPSHOT TWO 99.99 

SOFTCARD 239 99 

U$f RF MODULATOR 49.99 

WILDCARD 109.99 


A/D - D/A 
CABLES 
CLOCK 
CPS CARD 

EXPANSION CHASSIS 
MUSIC SYSTEM 
RAM PLUS 32K 
ROMWRITER 
SUPERTALKER 


269.90 
SCall 
195.00 
159.00 
55900 
299.00 
145.00 
145.00 
149.00 


ENHANCER II 
FUNCTION STRIP 
PSIO 

SOFTWARE 
ULTFLATERM 
VIDEOTERM 
VIDEOTERM w/as S inv 


SCall 

SCall 


LIS?* * 


;prf|g 


5V<" SS/DD/SS(100) 
5W J SS/DD/SS(1D) 
0" SS/DD/SS(10) 

0" DS/DD/5S(1Q} 


239.00 

25.95 

39.00 

45.00 


APPLE PADDLES 
GAMEPORT 111 
KRAFT.: 

JOYSTICK 

JOYSTICK (AT. COM) 
PADDLES 
PADDLE A DAPPLE 
PARADISE PORT 
TG: 

JOYSTICK IBM: 
JOYSTICK IE 
PADDLES 
SELECT-A-PORT 


APPL E USERS GUIDE 12-99 

BL U E. BOOK | APPLE) 19.99 

COMPUTER BUYERS GUIDE 15 99 
SOFTWARE T9B3 GUIDE |A. AT} 14.99 


SYSTEM SAVER 

* Surge Suppression 

* Dual Out lei 

4 U.L. Listed $ f** 

* Fits Apple 

Stand 


APPLE BRAND 
4th DIMENSION 
MICRO SCI A2 
SUPER 5 DS/DD (IBM) 


64 K 
128K 

Accelerator 


E-RAM (APPLE) 

MICROFAZER 

QUAD BOARD 64K 

OUADBOARD256 K 

QUA DC H ROME MONITOR 

QUAOLJNK 


W/SURGE 

PROTECTION 


■BISBSai 

• No Charge lor Credit Cards 

A Orrn j-ir- C' i 1 «-»-* I A AArtft 




• Prices Subject lo Change 
Without Notice 

• Min. S4.0O Shipping Charge 

• AH Orders FOB San Jose 

• Purchase Orders Welcome 
Call for Terms Firsl 


HOURS: MON-FRI 8AM-5PM - SAT & SUN lOAM^PM 

.1 


HARDWARE 


SOFTWARE m MONITORS 


PRINTERS 


i JA Verbatim 


KENSINGTON 

MICROWARE 


BOOKS 


DRIVES 


SMITH CORONA 


COMPUTER 

DISCOUNT 

PRODUCTS 


MAIL ORDERS & RETAIL STORE 

860 S Winchester Blvd. 

San Jose. CA 951 28 


( 408 ) 985-0400 


Circle 88 on Inquiry card. 


BYTE Auguit 1903 539 







































































Circle 432 on inquiry card. 


BATTERY BACKUP 32K 
CMOS RAM/EPROM 
S-100 MEMORY BOARD 
8 or 16 BIT DATA PATH 



* SMHZ * bank a«l*ct 

* phi nf gun opMpn * • aMVIty Ifidlcatar 

* IEEE fltfl CS-lOQj campalibl* 

* titmdid apprittihfl twitch nUclibli 

* *11 itJcfraas and data I Ena* a t* b^lland 

* winppw aincrlpn n 2K beundafy 

* EPROM can ba mljiad with RAM 

Yang Electronic Systems, Inc. 

307 Compton AV•. Laural, Maryland 20707 

(301) 776-0076 


Circle 431 on Inquiry card. 


\ferbatim 

flexible disks 

Cali Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited GO.D. and 
charge cards accepted. 



PACIFIC 

EXCHANGES 

100 Foothill Blvd 
San Luis Obispo, CA 
93401. In Cal. call 
1800) 592 5935 or 
[805) 543-1037. 


Circle 299 on Inquiry card. 


BEST BUYS ON DISKETTES 

LIFETIME GUARANTEE 


ULTRA-Magnetics 

Premium quality tor absolute payability and error-tree 
performance. Individually tested. Meets or surpasses 
all industry specs. 

5Vi" SSDD m Sector w/hub rlngi 11 79 In bulk SI,49 
m* DSDD m Sector w/hub rings *2.79 in MU $2,39 


1' and quad density alto available. 

^SK 

■'High quality/besE price Tested and 
certified to meet all industry standards. 

- Stt' SSOO Son Saelor w/frub rings $1.GB 
5Vi" DSDD Soft Sector w/hub rings S2.59 

Add 10% tor quantities of less than 100. 

Ask about volume discounts. 

We also sell Blank Video Tapes at wholesale prices. 



CALL TOLL FREE (BOO) 982-2244 

8 AM-7 PM Mon-Fri, 8 AM-12 PM Sat 
Checks, Money Order, Visa, MasterCard-5% shipping. 
California Residents add BVi% Sales Tax, 

VIDIOM MEDIA SUPPLY, INC. 

500 Airport Boulevard, Suite 422 
Burlingame. California 04010 
415 342-0663 [anytime) 


Ckcie 413 or> Inquiry card. 



UiimuFLU 

COMPUTER 

RZL/E>4 all features of Promqueen less mimic mode. 
Software enhanced to include IPfiOl* QC utilities, RS- 
232 communication, printouts. 28 pin 71F socket. 
Reads, edits runs and 
programs alt 5 volt 
2500 and 2700 series 
EPROMS plus variety 
of EEPROMS all with¬ 
out personality mod¬ 
ules. Commodore C- 
G4 host computer, 
inquire about the 
mimic mode capabil¬ 
ity in our VIC Promqueen. $299.00 

ROM Packs Industrial quality circuit cards are 
socketed, solder masked, fully bypassed, and in¬ 
clude a ground plane for low noise operation. In¬ 
cludes 1 EPROM. 8KB 16K models for VIC-20 and 
C-64. Specify 2732 or 2764 EPROM type. Molded 
plastic case. $39,00 

GLOUCESTER COMPUTER 



1 Blackburn Center. Gloucester BA 01930 617 


Circle 183 on Inquiry card. 


$$ Printers $$ 


$$ WE W1LLNOT BE UNDERSOLD!* 

Special Sale 
Communications Pak 


Ha yea Smart modem 300/1200....*499 

Hayes M Ic ro m Qda mil... 279 

Apple Cat II....... 282 

JCftl.... 129 

An chor M arlt I RS2 32.. 89 

Anchor Mark VII aut,.. 139 

DESK DRIVES 

Harm EFIle t.... 269 

Rena Elite II. ..... 435 

Rana Elite III. .. . 675 

Ra na Control lor w/ drive.. 75 

Apple Ace Mate (1 yr. wan,). 239 

Slim Teac 5[1 yr. warr.) ..... 289 


THE COMPUTER STORE 

Dept. 345 

3941 -B South Bristol St. 
Santa Ana, CA 92704 
714-201*1383 

ORDERS ONLY; {300} 824 222? 


Circle 96 on Inquiry card. 


INVENTORY REDUCTION 

EAGLE in MICROCOMPUTER - 

64K, CP/M; includes spellbinder, ultra- 
calc, CPM C basic .$2,495.00* 

MANNESMAN^ TALLY 1805 
dual mode printer, 200 CPS 
draft mode/SOLPS 

correspondence mode.*1,395.00* 

DATA VUE DISPLAY TERMINALS - 
132 & 80 column formats, soft keyboard 

originally.. *l r 99S.OO* 

now ..,J 1,000.00 

TELE VIDEO 950 - 
demo units.850.00* 

ECONOMY 
PERIPHERALS, INC. 
CaU (404) 952-0213 

* WHILE QUANTITIES LAST 


Circle 157 on Inquiry card. 


TOO 

baud MODEMS 

1200 

BAUD 

SIGNALMAN. . . with cables, tree hour on 

SOURCE' 

300 BAUD direct connect 

S 69 

300 BAUD AUTO D1AL/AN5 

$119 

300/1200 AUTO DIAL/ANS 

$319 

'Hayes Compatible 


US ROBOTICS . . 'Hayes Compatible' 

300/1200 AUTO DtAL/ANS 
'Password' with cables, spkr 

$339 

Auto 212' dke .. . 

$419 

DOT .... „ 

LETTER 

matrix PRINTERS 

QUALITY 

GEMINI lOx 120 cps graphics 

$319 

PROWRITER 120 cps hi density 

$389 

JUKI daisy wheel 18 cps 

$589 

SILVER REED wide carriage 18 cps 

$689 

cp/m CXJMPLTERS 

IBM 

Eagle H SCALL Columbia F.C. 

Te&video Corona P C- 


Eagle P C 

IMAGE COMPUTERS 


P.O. Box 1164, Cardiff, CA 92007 

CALL TO ORDER: 


*19 436-76*9 Hga Mm* 

619 436-8317 4WE 

VISA.MC 
ADD 3% 


Circle 201 on Inquiry card. 





























































wabash 

diskettes I 

$1.39 each! 

Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products, Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 

Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form¬ 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 

Special Seal...Helps Prevent Contamination 

Tokeepoutforeign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used to fold 
and seal the jacket. This results in outstanding perfor¬ 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek® evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 

Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that’s 
what Wabash quality is all about. 

Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed TO discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than TOO units are available in increments of 10 units 
at a 10% surcharge. Quantity discounts are also avail¬ 
able. Order 500 or more discs at the same time and deduct 
1 %; 1 T 000 or more saves you 2%; 2,000 or more saves you 
3%; 5,000 or more saves you 4%; 10,000 or more saves 
you 5%; 25,000 or more saves you 6%; 50,000 or more 
saves you 7% and 100 T 000 or more discs earns you an 8% 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us get you the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that’s right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 

Circle 78 on Inquiry card. 


SAVE ON WABASH DISKETTES 

Product Description 

Par! # 

CE quant. 
100 price 
per disc (S) 

8" SSSD ISM Compatible (128 S/S, 26 Sectors) 

Fill 

1.99 

8 ' Same as above, but bulk pack w/o envelope 

Fill B 

1.79 

8 Jr SSSD Shugart Compatible, 32 Hard Sector 

F31A 

1.99 

8" SSDD ISM Compatible (128 B/S, 26 Sectors) 

FI 31 

2.49 

8 ' DSDD Soft Sector (Unformatted) 

FI 4 A 

3.19 

8 " DSDD Soft Sector (256 B/S, 26 Sectors) 

FI 44 

3.19 

8" DSDD Soft Sector (512 B/S, 15 Sectors) 

FI 45 

3.19 

8 ' DSDD Soft Sector (1024 B/S r 8 Sectors) 

FI 47 

3.19 

5VV' SSSD Soft Sector w/Hub Ring 

Mil A 

1.59 

5VV' Same as above, but bulk pack w/o envelope 

Mil AB 

1,39 

5VV" SSSD 10 Hard Sector w/Hub Ring 

M41 A 

1.59 

5%'' SSSD 16 Hard Sector w/Hub Ring 

M51 A 

1.59 

5VV' SSDD Lanier No-problem compatible 

M51F 

2,99 

5W' SSDD Soft Sector w/Hub Ring 

M13A 

1.89 

5VV' Same as above, but bulk pack w/o envelope 

M13AB 

1,69 

5VV' SSDD Soft Sector Flippy Disk (use both sides) 

Ml BA 

2.79 

5W' SSDD 10 Hard Sector w/Hub Ring 

M43A 

1.89 

57V' SSDD 16 Hard Sector w/Hub Ring 

M53A 

1.89 

5W' DSDD Soft Sector w/Hub Ring 

Ml 4 A 

2.79 

5VV DSDD 10 Hard Sector w/Hub Ring 

M44A 

2.79 

5 T A" DSDD 16 Hard Sector w/Hub Ring 

M54A 

2.79 

5VV r SSQD Soft Sector w/Hub Ring (96 TPI) 

M15A 

2.69 

5W r DSQD Soft Sector w/Hub Ring (96 TPI) 

M16A 

3.79 


SSSD — Single Sided Single Density: SSOD = Single Sided Double Density; 
DSDD — Double Sided Double Density: SSQD = Single Sided Quad Density: 
DSQD “ Double Sided Quad Density: TPI = Tracks per inch. 

Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 4% sales tax or 
supply your tax I D. number. Written purchase orders are accep¬ 
ted from approved government agencies and most well rated 
firms at a 30% surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. AH sales are final. Prices, 
terms and specifications are subject tochange without notice. Alt 
prices are in U.S, dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min¬ 
imum prepaid order $50,00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.Q.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partiahcase of 
100 8-inch discs or $6.00 pe r case or partial-case of 100 5!4- inch 
mini-discs for UP.S. ground shipping and handling in the con¬ 
tinental United States, 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If you have a Master Card 
or Visa card, you may call and place a credit card order. Order 
toll-free in the US. Dial 800-521 -4414, If you are outside the 
U.S. or in Michigan, dial 313-994-4444. Order your Wabash 
diskettes from Communications Electronics today. 

Copyright * 1982 Communications Electronics* Ad #110582 



Order Toll-Free! wabash 

800-521-4414 error-free 

In Michigan 313-994-4444 diSkGttGS 



COMMUNICATIONS 

ELECTRONICS" 


Computer Produets Division 

854 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521 -4414 or outside U.S.A. (313)994-4444 

BYT! August 10S3 541 






IBM 4 » BB5BBBD 

PC-LINK 

DEC VT100* TERMINAL 
EMULATOR 

• A full featured DEC VT1 GO" terminal 
emulator on IBM PC- 

• Transfer texl files between host and PC 

• Very easy fa learn! All DEC soil wares can 
be accessed irom IBM PC, You can use ihe 
standard DEC editor edf on PC without learn¬ 
ing the intricacies of escape sequence, 

• To use PC-Unk program, the PC needs Ip 
have el least one disk drive, IBM DOS, IBM 
monochrome display, a RS232 port and tele¬ 
phone modem. 

• S40 00/10 day money- bac k g u aran tee 
with all materials returned 

Add $5,00 tor shipping 


SCREEN WARE CORPORATION 

P.O. BOX 3662 
NASHUA, NH 03061-3662 

■Mb Tel. 603-888-4074 

V/SA 


Circle 491 on Inquiry card. 


Scotch Diskettes 

Rely on Scotch* diskettes to keep your valu¬ 
able date sale. Dependable Scotch diskettes 
are tested and guaranteed error-free, The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 



(800)235-4137 



Circle 299 on Inquiry card. 



Circle 205 on Inquiry card. 


Smith-Corona TP-1 Daisy Wheel Printer 

* 469 °° 

UNBEUEVABLE! 

» lulEy IomixciI t hurarlrri * vcrrjl or tfArAllel IfilErfotie 

* eartip^inune wild motr * choc# ot IS or 1 1 Cfl 
micrcM;oinp M rprs modrlt 


Also for your TP-1 tetter quality printer— 

the Smith-Corona Tractor Feed 

■ ArtiuwWe iiah ecu widthi 

*13495 


* fdr t ml intichu^ tar m’, 

Qni(t TMy rtn»0»*l 



Oil! ColHI 
(214) 826-6821 
FlGURILGGJt BUSINESS EQUIPMENT. INC. 

640e Gaston Avenue / Dallas. Texas 752 u 


Circle 492 on Inquiry card. 


Serial 4 111,11 ■ 1 ■ ^ Parallel 



PRINTERS! 

PLOTTERS! 

PUNCHES! 

ROBOTS! 


Convert What You Have 
To What You Want I 


' RS232 S*r! af * CflnlrantCa Panllal 

* 8 Baud Raisa ■ HaruJahahe Burials 

11 utdwd Du Ip li ta ■ Cc™p*d 3K x 4\ x 1J( 


NO ICnflar will your pwlpM^ral cWcn be llmltadfiy ffla tyH 
fll port you hata availably Our maw Htah Partarmanw TOO 
Surl-BB Ccmvartwa prmrlfla tha mining link. Saaad on Eh* 

1 a la a I In CMOS tachnoUwy. Ihtaa uulti failure Tull baud 
tala fralocHon to Ifl.IK, with nandahaka sign ala Id maaUmU* 
irantfar efficiency D«1*Jl*d dOcu manta Mon allows 
almtfifiad InataNallon. Ortfar Eh# Medal 770 iSaiTPail or 
mm 775 (PbitSw) Todhyr 

^ pmy*8fl. M 

6urr*f PrwJwla 

ol lpf * * Gonnadmr Option (19 H 

- CA B w W B Pl I V* 141 

1 Wl-B Pwm $umm U**S ShiftWp B.® 


CALL (305) 487*T665 or 487-1666 
For FAST Delivery 



INTRODUCING THE 

raa-ioo 


SINGLE BOARD COMPUTER * ZflOA - 04KRA U • 2 SERIAL 
PORTS ■ 1 CENTRONICS PORT » SYSTEM TEST PROM 
TWO & ,r DISK DRIVES « CP'M* COMPATIBLE * SUPER PAST 
DISK ACCESS ■ 32K SOFTWARE SPOOLER * DIGITAL 
PHASE LOCK LOOP * W0RKS1N EITHER ISM STANDARD SD 
OH DD ■ OEM AND PRIVATE CABLES AGREEMENTS 
ARE AVAILABLE * DEALER DISCOUNTS, 

MANUAL & SCHEMATICS 1 35 CYBERTEK COW 
BOARD KIT 1300 p.Q Bo* til 3 

CHASStS KIT 1300 Hialeah, FL 33011-1913 

TbL 1305) 386-4750 


CPM + BIOS 


$150 


Circle 163 on Inquiry card. 


Circle 184 on inquiry card. 


NOW MAKE SOLID 
CONNECTIONS.... 
Male or Female 


RS 232 GENDER REVERSERS 

9.95 each 

i American Mads 



Order either 
two male or two 
female connectors with 
all 25 pins inter¬ 
connected. Both Gender Reversers 
|U$t S3 4.9 5. plus Si .75 shipping 
& handling, (IL res. add 5% sales 
tax); we accept MC or VISA. 

Ask for FREE iustrated catalog ol 
problem solving equipment. 

Phone: 815-539 5B27. 

Make checks payable to: 



b & H electronics 

P.O Box 475B * Mendota. IL 61342 


Circle 493 on Inquiry card. 


ScreenWiz 
FULL SCREEN CONTROL 


An assembler subprogram you call from your 
programs to handle screen input/outpuf as 
IBM mainframes do. 

Define full screen formal sped Neat ions 
outside your program, and call Sc teen Wit to 
retrieve the formats, and do all the I/O for you. 

■ One command input/displays a full screen 

* Use all of your CRT video attributes 

■ Define up to 24 function keys 

* Define templates Tor display and Input. 

* Validate input while keying. Insert and 
delete characters to correct fields 

* Tab fields forward and backward 

* Draw figures using vertical field displays 

* Save memory as only one formal needs to 
be In memory ai one time. Make the 
constants to display virtual, and they don't 
use any memory at all. 

* Build help screens. Call them with one 
function key Ihen return lo where you were. 

Available now lor moot popular - 


BASIC i 

IBM PC and CP/M 

$99 

COBOL 1 

Apple IICPfM 

$75 

FORTRAN J 

Shipping 

$ 4 

PASCAL J 

Source code Included 



Doaiar Inqufrios welcome 


IflTERDflTfl SYSTEMS INC. 

42 EIFind3la. TarQnto.Ont. Canada M2J 1B5 visa y/g 
(416) 493-8675 (call collect to order) Am. Express 


Circle 213 on Inquiry card. 



Floppy Disks 

& Printer Ribbons [ 


























































TOLL-FREE 

ORDERING: 

800 - 222-8686 

FOR TECHNICAL SUPPORT/ 
SERVICE / IN ARIZONA: 
602 - 282-6299 


CCT 


CUSTOM COMPUTER 
TECHNOLOGY 

1 CRAFTSMAN COURT - BOX 4160 - SEDONA, ARIZONA 86340 

Purchase your Hardware and Software directly from an OEM/Systems Integrator, Take advantage of our buying power! We 
stock a full fine of Board Level Components, Software, and Peripherals. Call for your needs. We 4 II give you the Lowest 
Prices, and the Technical Supporl and Know-How we are quickly becoming well-known for. Satisfied Customers Nation¬ 
wide! The Nations's Custom Systems House for Business, Education and Science. Calf fora system quote. 


FOREMOST QUALITY • ADVANCED SUPPORT • REASONABLE COST 


OF PRIME INTEREST 

Our prime interest at CCT is service and 
support, we build and sell hundreds of 
systems per year to the serious computer 
market. We rigidly adhere to our strict policy 
of reliable machines, and reliable people 
behind them. We feel the CompuPro product 
line to be the state-of-the-art of the com¬ 
puter industry. 


THE CCT EXCLUSIVE WARRANTY 

With any system we build, we provide, in 
| writing, an unconditional 12 month direct 
warranty on the entire system, including 
mainframe, boards, drives, power sup- 
plies, cabling and peripherals! We offer 
guaranteed 24 hour in-house repair and/or 
replacement with just a toll-free phone call. 
We can offer this, since we are so sure of 
our level of quality and reliability. It's great 
to know that in the evenl of a problem, 
you're not out of business waiting on ser- 
| vicetumaround.Vte deliver! 

Our various OEM contracts with all the 
manufacturers of the components we In¬ 
tegrate, allow us this unprecedented flex¬ 
ibility, No factory O.K/s necessary — just 
getitrunning — NOW! 


I Wyse 100 terminal ..$769, 

I Mitsubishi fi” DSDD drives, full or half 

height.. .. $449. 

10kidata82.$419/83.$679 

84 . . $1029/92 . . $559/93 . . $930 

AshtonTate dBASE II. $459 

I Hays Modem-$259 • Diablo 62Q-$1029 

MORROW MICRO DECISION 

IN CCT 

STOCK! TESTED* 

t Drive $899 * 2 Drive-$1249 

Morrow Terminal - $499 


I Our in-house cabling Department has 
I cables in stock for all CompuPro boards, 
I drives, power supplies, printers, ter¬ 
minals and modems. The highest quality 
| — at reasonable prices. 

RS-232 Cable: $25 


TECH TIP CORNER 

| “CompuPro CP/M86 — Replace that 
I bothersome Control-S with the space bar! 
I Use DDT86. change location 144 A from 13 
I to 20 Have fun— Pat... 



CompuPro 


PROFESSIONAL LEVEL BUSINESS SYSTEMS 

STATE-OF-THE-ART QUALITY, PERFORMANCE, RELIABILITY 


OUR OWN IN-HOUSE ENGINEERED 


CCT ANNOUNCES : CUSTOM COMPUPRO SYSTEMS 
CCT-1 - ENTRY LEVEL S-100 BUSINESS SYSTEM 


Enclosure 2-Desk-2D Slot Mainframe 
CPU 8085/88 - 6Mhz 8085/8 Mhz 8088 
Disk 1 - DMA Floppy Disk Controller 
RAM 17 -64K Static RAM - 12 Mhz 
Interfacer 4 - 3 Serial/2 Parallel I/O 


CCT Dual 8'' Mitsubishi 
DSDD Drive System - 2.4 Megabytes 
CP/M 80 - 2.2 LD/M - CCT Modified 
All Cabling, Complete CCT Assembly, 
Testing, and minimum 20 Hour Burn-in 


INTRODUCTORY PRICE: 

$ 3,559 


RUNS ALL STANDAR0 8*' CP/M SOFTWARE - INCLUDES OUR EXCLUSIVE 12 MONTH DIRECT WARRANTY 

CP/ M MR/ M NOTE: Each copy we furnish is CCT modified for the target system, M - Drive/H and hard disk drivers are furnished, 
and the BIOS optimized tor the fastest disk step rate, as well as terminal and printer compatibility. 

★ * CCT-2 * * COMING SOON * * WATCH THE FAST LANE FOR THIS ONE ★ * 

Designed tor large users, complex programmers, and program intensive applications. 

THE FASTEST MICROCOMPUTER IN THE WORLDI! 

16 Bit * 10 Mmz + • M-Drive/ H ■ I/O mapped on-the-bus terminal • Ultra-fast disk! 

Unreal speed — Leaves the rest of the world euhe starling line 

We are the largest in the custom configuration of complete state-of-the-art S-100 systems, at package pricing, with integration, 
burn-in and programming. We custom build CompuPro systems / hard disk systems for business applications. Call for Com¬ 
puPro literature, CCT system configuration data and technical information. 

COMPUPRO COMPONENTS 

LIMITED SPECIALS: System 816A-$4395 System 816B-S5595 System 816C-S7195 Call for other systems 

M-Drive CP/ M w/ RAM Purch-$49 • Disk 1w/CP/M-$449 • M-Drive/H-512K-S1399 

CPU 8085/88-$379 • CPU8086/87-$579/10Mhz-$659 • CPU68K-S519/10Mhz-$639 • CPU-Z-S249 

Disk 1-5369 • Disk 2-$599 • Disk 2BE -CALL! • Disk 3 -SOON! 

RAM 17 (12MHZ)-$359 • RAM 16(12MHZ)-$399 • RAM 21 {128K)-$849 • RAM 22 (256K)-$1899 

interfacer 1 - $229 • Interfacer 2-S249 • Interlaced-5-$459/3-8-$ 539 • Interfacer 4-$349 

System Support 1-$349 • Enclosure 2-Desk-$659/Rack-$699 20 Slot Motherboard-S210 

CP/M80-S99 • CP/M86-$179 • MP/M8-16-$769 • CP/M68K-S279 • Forth68K-$169 

Cell tar CSC Boards — New Releases — Operating System Mods/Updates 


? ? HARD DISK DECISIONS ? ? 


24 Megabyte hard/floppy 

CCT/ Fujitsu/ Mitsubishi ultra-system: 
23 meg. hard disk next to 1.2 meg. 8" 
DSDD floppy drive. Includes disk 2 board 
set, ail cabling, A&T, formatting, bum-in. 
Will stand alone in any CompuPro system. 


23 Megabyte subsystem 

CCT / Fujitsu 23 megabyte hard disk sub¬ 
system, Includes disk 2 board set, all 
cabling, A&T, formatting, burn-in, Ready 
for any CompuPro system: 

$3199 


2.4 Megabyte floppy system 

CCT/ Mitsubishi 2,4 megabyte dual DSDD 
8 11 system. Includes all cabling, AST, 
bum-in . This is the fastest system available; 


$1149 


Prices & availability subject to change. All products new, and carry full manufacturer's warranties. Call for catalog. Free technical help 
to anyone. We can configure boards & software for your system. Plug-in and go ^Arizona Residents add sales tax. 

CompuPro’ Trademark — WJ. God bout; CP/ M MP/M Trademarks —Digital Research 


Circle 122 on inquiry card. 
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We’re Flooding The Market 


MINIMUM SHIPPING $3.00 - NO SURCHARGE ON VISA/MASTERCHARGE 


1-800-545-2633 - Continental U.S. 


DISK DRIVES 


DISK DRIVE CABINETS 


SHUGART 

SVi" SA40O(B5TR>.150.00 

5 Vt" 5 A4TOL {-*0 TflJ. . . , 175 JQ0 

S'' SA8C1 R{SS/DD). . 359-00 

r SA3&1R(DS/D0). . 479.00 

QUME 

a'DT&{84ai. 400,00 

MITSUBISHI 

5Wi"NMS51 ^ &Jie.295.00 

DS/DD 40TR 

&A" M-4853 Vj size.410.00 

96 m same as TM HIM 

5%" M-4S54 Vi size. 439.00 

1,5 MG i v/B‘ m electronics formats 
same bs IBM 1 & 2D S" std 
S'* *4 2054-63 (110V) 399 M 

STD8”D&DD 1.2 MG 

M-2B84-63(SS/QD) 2MV .440.00 

S" M-209&S3 ... . . 439.00 

Ttiiniine 3’ r DS/DD 1.2 MG 


SHUGART 80CWB01R 
RECONDITIONED 

90 Day Warranty ... . tflO.M 

TANOON 

S%* TMTOO-l SS/DD.195.00 

51^” TM 100-2 FOR IBM. . 239.00 

DS/DD 

0" TM040-2{D&t)Dl.42 Sj00 

PERTEC 

5 Vi 11 FD200-S. . , 139.00 

SS/DD 40TR 

5Vi" FD250-S . .. 165.00 

DS/DD 40TR 

S4EMAN5 

e"FD1OO0CS0/DDniDV . . 179.00 

B M FD10DB (5S(DD) 220V 199,00 

MPI 

SH' r e-5l40Tft SS/DD.195.00 

0Vd Hf B-02FORIBM . .250,00 

BOTH DS/DD 


8” CABINETS 

* NO TEPower supply wilt accommodate hard disk 

8” *DDC88V28 w/PS vertlcal-for2-8" drives .. 300.00 

8" DDC88T-1 w/PS verticaFfor 2 or 4-8" 

thinline drives .. 300.00 

8" DDC88T-2 w/RS vertical-inexpensive version for 

2-8" thfnline drives. 225,00 

8" *DDC8V w/PS vertical-for 1-8" drive 249.00 

8" *DDC88H w/PS horizontal-for 2-8" drives .. 300.00 

5 Vi” CABINETS 

5 V DDC5H w/PS horizontal-for 1-5V4" drive.59.00 

5 V.”DDC55HwyPS vertical-for 2-5’A drives.59.00 


AC SURGE ELIMINATORS 


| Lemon (GAC oulteTs - 3 prong) 


48.110 Orange - AC surge * emi filter (0 outlets) 119.00 
Llm® {S' - 3 prong pwr cor’d w/on-oH switch 09.00 Plum - EM1-RF Illtef . 39.00 


DISKETTE STORAGE 


DISKETTES 


DISK DRIVES 


VIDEO DISPLAY MONITORS 


ADVANCE ACCESS 

AA 5 ft (Holds G2 Disks) 19,00 

AA’8 (Holds 82 Disks) . 25.00 

Smoked Plexiglass Disk Tubs 

library cases 

CASSVt",.. 2.50 

CAS-B 3.00 

Colors Avertable; color burst asst., 
beige, black, tifua, red, gray 

COLOR CODE YOUR FILES 

PI skat leg by 3M with lifetime barrenly, 5 
colors. Prices ere lor package ol 10. 

S’V'Sflteldfcfeflfden 19 , 00(10 

5Vi" Sgl sidrtdbl dan 20.00(10 

5’A J< Dbl sidetdbiden . . 28.00(16 

5V*” 10 sector 22.00(10 

5Vb" 15 sector 22.00(10 

fl" Sgi side(dbi den 29.00(10 

B" Dbl sidnfdbl den ... 35.00(10 

FOR APPLE AND FRANKLIN 

MICRO-SCI 

A2{SS(DO> 229.00 

A 40{D5(DD) 276,06 

A-70 (Quad Density) 359.00 

Controller. 70.00 

RAN A SYSTEMS 

Elite 1 (SS(DO) 259,06 

Elite II (DS/DD). 426.00 

Elite III (Quad-Denglly) 536.00 

Controller. .70.00 

DATA CABLES 

MODEMS 

PARTS 


US) 


8" DSC 0B 2SKT lor 2-fl" drvs 

w(skt. conn. 16.65 

5 V* ' DSC55-2SKTf or 1 -5 V< 1 

dva w/sltt. conn.15.00 

RS232MIWF5'(mala 10 male! . 19OT 

IBM to PAR.32,00 

OsbornetoPAR ... ... 32.00 

KayprotoPAR. 32,00 

DKI-Dala Serial. 24.00 


Hayes Smart 300. 199.00 

He yog Small 1200 499.00 

Novation J.Cat 300 . 119,00 

Novation Apple Cat It 259.00 


2 rUL 2 

TMSB 32 


a wn* TMsaneiSt ikvi tsns.. 

11.60 m. TMS 273 S MflS.i. 

15,95 b * i 5.9 &bb 

13.as it IMS'it *lSl»NSi ph 


MANY OTHERS l« STUCK 


PM (9" Amber Hi-Real... 

PI-219" Green HI'Res) . 

Fl-3(12" Amber Hi-Res)... .. 
R-4 (12" Green Hl-Re8) -- ,, 

SANTO 

DM51.09 <9 " Green) . 

DM2112 nZ"efwn)10MHZ .. 

BMC 

BMC 12 AU {12" Green). 

BMC 9161 Color Composite . . 

AM DEM 

Color 1 and wfeound. 

Color II RGB . 

Color III RGB . 


139.00 

129.00 

149.00 

136.00 


09.00 

04.00 


79.00 
. 209.00 


299.00 
566 Ofl 
399.00 


E-PROM ERASERS 

CONNECTORS 

SOFTWARE 

ouv-re/i (nobby). 49.65 

OUV-T5 (2 (1 ndustrial version) 6B.65 

GUV-Tft/2 (w/limer & salely switch) . 97.50 

asm CefiMtfer* 

604 mh nrpg flat aibbdn ttpe 

DBJjP Id. BD lOQttP til 

DBMS l.» IOC16S *«| 

UBMUflQtl 1-» lOCTSHtiDfl 1.M 1 

& igq.CqrniBC.ldri ID Pur ZE.tH> 

ASHTON-TATi 

D BASE It 

S4DB.00 


S-100 PRODUCTS 


GIGANTIC REDUCTIONS 
IN PRICE! 


CARD CAGES/MOTHER BOARDS 


MAINFRAMES 


SIERRA DATA 


COMPUPRO 


*IEEE-696-No termination required 


Stoll 

Bar* Btf 

A + T 

w,'curd- 

cage 

bare card 

cage 

A 

15.00 

40.00 

80.00 

20.00 

6 

20.00 

4B.00 

70.00 

22.00 

3 

25.00 

69.00 

100.00 

31-00 

12 

30.00 

99.00 

140.00 

41.00 

13 

45.00 

150.00 

200.00 

50.00 

22 

60.00 

185.00 

_ 

75.00 


All card cages will accommodate a 4“ Ian 
Add $20.00 ter 1 fan-Add $30.00 Ibr 2 fens 


For 2 Standard 8" Drives 

MF+OD6 (6 Slot M/BS . 699.00 

MF + DD8 (8 sbt WB) . 749.00 

MF+DD12 (12stotM/B) . 799.00 

For 2 ThinUne 8" Drives 

IMF+DD6C (Cadillac version) . 500.00 

aOS 6BC10(l-i(OHmM| nUBNii 

1 uinu’ 2 psnriapfiy controllarAfitk ram U56.DQ 

BDS SSfJ.’tJClfc 4mtM slO Hei'i' an'' i! 

1M56.0O 

BPS-JSItlll.* HMfll d»( Up (id *J35.M 

BPB ULIX.g6232 rwiutl iplrrar bd UIE.DO 

SPS HDI M H^ddi^ tirrt- rn.cftJti0.iiB HM.flO 

SPS-CFMrBlW’C^mrw SBC lCOvraiQS Jl^q.OO 

BD5 t urbodc.5, M .il 11 inr 1 .. ’.mr 1 a ,yvns M45.00 

BOARD SETS 

IMF+DD6F (Ford version) , . 350.00 

For 2 - S'A" Disk Drives 

MF+MD12 (12 Slot M/B) . 575.00 

Standard Plain Front 

MF+12 {12 slot M/B) . 500.00 

B»l Bin Board Sal Avallabla 

QTG SBd Z 14 CPU 

□TC-EkP 4 111 Z&fiK &d. 

□IC-FOC Srfi FJoppy drlsk conirolier 

Bara Board Sal tlKLOO 

.'! PirlB nvBMBblB- 

3| M-j.riir.3H J BIOS «v*ilstilfl Adit 538,00. 

MF+22 (22 siotM/B) . 600,00 

All mainframes except IMF + DD6F have EMI filter, 2 AC 
outlets, 15 ©a DB25, 2 ea. 50 pin, 2 ea. 34 pin, 1 ea. 
Centronic cutouts, power supply for 8" MF 
(—5 V1 A/+SVGA/+8 V16 A/ ± 16V3A/+24V6A) 

QT CLOCK/CALENOAR 

. nfia in Hn [taf ri hm t bl WM1 H ..^Vn.. 

.vnl'i *n. sum. m,| 

oicccssa^itm t«» 

OICCCSKI>it1.1iy&-1in HHirnf 

aTCCC5A|*.»Tltm9i« Hir» 

QTCJCC^.BflllDI Xptl* INK 

OTC etb-Ji tf*'bjib w WW 


S’ 100 - ell assembled and 
System 816A 
20 Slot MB 
CPU BDS5,'B0 
Ram t7-&4K . .. 
Ram2r-128K 
Disk 11 

System Support I 
IntarlacBr 4 
Acme TeemmaTes 
Enclosure 2 (disk) 

Call for others 


4000.00 
210 00 
359.00 
410.00 
900 TO 
810.00 
310.00 
31000 
50.00 
575.00 


CPUfMEM/l/O 


ore III -1 


Retail Sales 

123 East 200 South 
Salt Lake City. Utah 841 11 




1 - 801 - 363-3314 


Mail Orders 1 — 

P.O. Box 3150 
Salt Lake City, Utah 84110 


1 


544 BYTE August 3983 


Circle 186 on inquiry card 











































































































with LOW, LOW Prices 


CALIFORNIA RESIDENTS SAVE 6% SALES TAX 


YEARS (1976) EXPERIENCE IN COMPUTER MAIL ORDER BUSINESS 


PRINTERS 


DIABLO 

620 (25CPS/SERIA L>. 94000 

630 (40CPS/M ULTM F). .1,925,00 

c, ITOH 

Pro-writer I (S510A) Par 120 CPS.38S.0D 

Pro-writer I (B510A) Serial 120 CPS.529 00 

writer II Parallel-15 1 . 66900 

8600 (1S0CPS) Par or Serial 

18 PIN 90 CPS LTR . . 1^.00 

JUKI 

6100-t8CPS/Dlablo Compatible Par. 566 00 

NEC 

NEC7715(w/Diabla Emulation). 2,075,00 

NEC8023A (lOOCPS-Par^Graphlcs) ......... .419.00 

MAN N ESW ANTAilY 

1601 (160CPC-40CPS LTR 1(T>.635,00 

180L (160CPS-40CPS LTR 15").369,00 

OKFDATA 

MlCrOll r» B2A fSER A PAR-120C PS 10")_ 399,00 

Mlcroll ne B3A (SER A PAR-12QCPS 15").629.00 

Mlc roll ne 92 (PAR160C PS LTB-10").519.00 

Microline 93 (PAR-10GCF’S-LTR-15' 1 ).699.00 

Microline 84P(PAR200CPS-Lmi51.96900 

Microline e4S(SER-20OCPS-LTR-15 l, ). 1.059,00 

STAR MICRON1CS 
Gemini 10 (new version) 

(PAR-100CP$4(n ■ ■ ■ .. 299,00 

Gemini 1&(15” carriage)... 439,00 

SILVER REED 

EXP 560P-17CPS Daisy Wheel-PAR .... 670.00 

EXP 55QS-17CPS Daisy Wheel-Serial...... 690.00 

TOSHIBA 

P-1360 (192CPS-120CPS LTR 

PAP or Serial). .. . 1,500,00 

P-350 (100 CPS-PAR-IS") .. 


PRINTER ACCESSORIES 


DIABLO 

DI able 820-U ni Direct Tractor .110.00 

Diablo 62D-Sheel Feeder. 720.(30 

Dia blo 830 6 i-DI red Tractor . 275.00 

Diablo 630-Tractor Sound Cover. 29.00 

Diablo B30-SGL Sheet Feeder 775.00 

JUKMJKW 

Serial Interface. ... .55,00 

Bl-Dlr Tractor. .. 135,00 

linl-Btr'Tractor. . 90.00 

MANNESMAN TALLY 

Factory Quick T&ar 230.00 

Auto Front Feed. .1,180,00 

NEC 

Thimbles . . . . 15.00 

Vertical Tractor.219.W 

Hwfzontal. , .. .162.00 

Si-Dir. Tractor.330.00 

Cut Sheet Feeder ..1,100,00 

DKI-DATA 

84 Cul Sheel Feeder.515.00 

82/92 Tractor. 55-00 

Serial J ntt. w/2K B utter (For 82A| . 125.00 

Serial I ntt. wf2K B utter i For 92 &. 93) 11 (3-00 

Ok igr* ph 1 S 2 A or 83A G raphice RQ M 35,00 

Ok Igra ph 11 B2A m 63A DI ak for A ppie. . 55,(30 

STAR Ml CRON ICS 

Serial I ntt. Bd . ..70,00 

Serial Intf.BdwttK Buffer 120.00 

Commodore 841 ntt. Bd.. .. . 72:00 

TOSHIBA 

P-13&0 Cut Sheet Feeder .1,126.00 

F-1350 Hi Dif. Tret tor. 250.00 


™ Retail Sales 

123 East 200 South 
Salt Lake City. Utah 84111 


I 


APPLE/FRANKLIN ACCESSORIES 


19,00 


ASTAR 

RF Modulator. 

ORANGE MICRO 

GrappJer 4 Graphics Interface. 121.00 

GreppJer A 1&K Buffer Exp.170.00 

TG PRODUCTS 

Joystick .30 jU0 

. 29.00 


QUADRAM 

E-RAM 00 (90CQL64K) .... 135 J00 

PRACTICAL PERIPHERALS 

MicrotsuHer II16K PAR or Serial 23QJ0O 

Microbuffer If 32K PAR or Serial 
Snapshol .. . . .. 

EVEHTEK 

EV16K (18K AckTOO Memory) 

MICROTEK 

Dumpling 64K-D.23SJ30 

Dumpling GX P 75.00 

PARED. 81.00 

Memory 12SK. . 

VISTA 

A BOO Floppy Controller for fT Drives . 

A-600-1 Cable 

QTfCOMPUTIME 

CCA-A CfOcWC&tendar . 100.00 


27.00 


OUR SALTIEST DEALS 


IBM Add-On Drive 

* Direct Drive * 

* Quiet (Teac Equiv.) * 

*320 K/48 TPI * 

* 5ms Track to Track * 

REM EX RFD 480. 239.00 


S-100 BOARD SET 

Z80CPU (Big Z)/64K Mem/Floppy 
Controller (Double 150.00 


IBM ACCESSORIES 




1 - 801 - 363-3314 


SYSTEMS 


Apple II E Starter__ 1,625.00 

Eagle PC (16BIT) (1-320 K FD 

64 RAM). 1,795.00 

Franklin 1000 . 919.00 

Franklin 1200 Starter .. 1,625.00 

Kay Pro I i. 1,495.00 

Sanyo MB-100 . 1,569.00 

Teievideo TS-803. 1,995.00 

Toshiba T-100 . 1,895.00 

TRY US FOR OTHERS 


DISK SUB ASSEMBLY 


MAYNARD 

Floppy Controller . 

Floppy Controller (Serial) . 

Floppy Controller (PAR).. 

155,00 

225.(30 

205,00 

QUADRAM 

GuedboartHMK 2SU.0W459.0C 

Quad board If 64K/256K 2B9.D0t45U.D3 

Quad Link (Allows IBM PC to use Apple II 

Software). 588.00 1 

AST 

Combo Plus (5FC&4K) ,. . . 

289.00 

Mega Plus (SC, UK) . 

VO Plus (SC) . . 

269 00 
114.00 

KEYTRONICS 

E nnance your PC-with a su perior keyboard 

CALL 

UK UPGRADE KIT 

148.00 


MICROTEK 

IBM 64K wfParlty . 

IBM 12BK w/Perlty . 

IBM 256K ... 

239.00 

369.00 

639,00 

MULLEN COMPUTER 

TB-4A Extender BD w/LoglC Probe .. 
IC8-10 8 Channel Low Voltage 

Controller BD.. 

ZB-1 ZIF Extender Test BD..,. . 

. 00.00 

180,00 

130,00 


OUR BEST BUYS 

8” SUB ASSEMBLY 

DDS + O 2EA SSI DO Siemens 
FQ1Q0-8 Dfives w/Cabinel. . ... 595,00 
DDS + 2 2EA DS/DD Mitsubishi 
M2894-63 w/cahlnet 1,075,00 

DDS + 4 2EA DS/DD B' 1 Thlniine 
Drives w/Cabinet ......... 1,150.00 

Specify^ Vertical or Horizontal Cabinet 

5Ya" SUBASSEMBLY 

DDS + 5 1EA SS/DD Shugart 

SA4Q0 Dflve . 200.00 

DDS +6 2EA SS/DD Shugart 
SA4Q0 Drive . 369.00 


TERMINALS 


TELEVIDEO 

TV910_ 560.00 

TV925 .. 715.00 

TV950 .. 925.00 

TV970 _ 1,095.00 

RG100G/TV60 Graphics 
Upgrade for 925/950 ... 1,100.00 


WYSE 

WYSE-100 . 725.00 

WYSE'300 (Color).. 1,125.00 


Mail Orders 1 — 

P.O. Box 3150 
Salt Lake City. Utah 84110 


Circle 188 on Inquiry card. 
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DUAL DISKBB 
<i ib-SYSTEMSJ 



64K STATIC RAM - Jade 

Uses new 2K x 8 static RAMs. fully supports IEEE69624 bit 
extended addressing, 200 ns FI AMs, lower 32 K or entire 
board phantO triable, 27IS EPROMs may be subbed tor 
RAMs, any 2K segment of upper 8K may be disabled, low 
power typically less than SOOma 


MEM-991 S2B flans board _ S49.95 

MEM-99152K Kit less RAM $99.95 

MEM-32152K. 32 Kit __SI99,95 

MEM-561S2K 56 K kit . $289,95 

MEM-64152K 64K kit _ S299.95 

Assembled & Tested add $50.00 


EX PAN DO RAM 111 

SD Systems new ExpandoRAM 11 Us a high density £-100 
memory board utilizing the new 64K x 1 dynamic RAM 
chips It allows memory sizes of 64K, 12SK or 256K alt on a 
single S-tOO board 


MEM-65064 A 64K _____ _ $495.00 

MEM-65128A J28K _$595,00 

MEM-65132A 192K _ $675 00 

MEM-65256 A 256K $755,00 






$59.95 

$129,95 

$159.95 


The BUS PROBE — Jade 

Inexpensive S-100 Diagnostic Analyzer 
TSK-200B flare board _ 

TSX-200K Krf _ 

TSX-200A A&T _ 



Lowest Price Daisywheel Printer - JUKI 

Full featured daisywheet printer with graphics mode and 
built-in word processing ton cl tons 10 CPS print speed, 
13 inch pfaten, 10 12. or 15 pilch plus proportioned 
spacing Uses standard IBM ribbons This is an extremely 
reliable letter quality printer, at an unheard ol low price! 

PRD-61001 Parallel _ $629,95 

PRD-61002 RS232 serial board 159.95 

PRA-61000 Tractor option __$139.95 


1/0-4 — SSM Microcomputer 

2 serial I/O ports plus 2 parallel I/O ports 

IOI-1010A A A 7 - $249.95 

t/O-5 — SSM Microcomputer 

Two serial 8 3 parallel ports, 110-19 2K Baud 

IOI-1015A AST _*289,95 

INTERFACER 4 — CompuPro 

3 serial. 1 parallel. 1 Centronics parallel 

JOI-1840A A & T _ $389.95 

IOM830C CSC ___*495,00 


380Z by D.TC. 

Based on the same quality mechanism as the Cprmex 
printer, the 380Z contains electronic enhancements thal 
allow it to print at speeds up to 32 CPS Other features 
include a 4BK buffer, proporhonat spacing, and Diablo 
1640/1650/630 compatible protocol Comes with 
printwheel. ribbon and users manual Serial, parallel, and 


IEEE 488 interlaces standard 

PRD-1130O 380Z printer _*1295.06 

PRA-11000 Tractor option _ $169.95 

PRA-1200 Cut sheet feeder $699.95 

Cable Please specify _ —_ $49,95 

Printers From Jade 

SEIKQSHA TO" Graphics 30 CPS _ *229.95 

OKI DATA 82 10" T20 CPS CAUL 

OKIDATA 92 JO" ISO CPS wdh Graphics CALL 

OKIDATA 93 15“160 CPS with Graphics CALL 

OKIDATA 83 T5“ T 20 CPS with Tractor CALL 

OKIDATA 84 IS” 200 CPS with Graphics CALL 

OKIDATA 2350 J5" 350 CPS_ CALL 

OKIDATA 2410 T5" 350 CPS, Two color _ CALL 

DAlSYWRlTER 2000 46K Daisywheel _ $1395.00 

GEMINI 10 TOO CPS TO with Graphics - $349.95 

GEMINI 15 UX) CPS 15* with Graphics $499,95 

COMREX CR1 _ $649,95 

SILVER REED ____*699.95 

STAR WRITER F-10 ._*1249.95 

PRINTER PALS — FMJ 

Desk top printer stand and paper rack Fits all printers 

pr a-99080 itir Printer pat ___$29.95 

PR A-99100 15" Printer pal __ _ 539,95 

PR A-99700 for Letter Quality S49.9S 



PB-1 — SSM Microcomputer 

2708, 2716 EPROM board with on-board programmer 

MEM-9951 OK Kit with manual __$154.95 

MEM-99510A AST with manual __5219.95 

PROM-100 — SD Systems 

2708.2716. 2732 EPROM programmer with software 

MEM-99520K Kit with software ___$189.95 

MEM-99520A .4 & f with soTfwera _ - $249.95 



VIDEO MONITOR — Jade 

1000 lines ultra-high resolution 20 MHz ultra-high band 
width, 9" or 12" Amber or Green phosphor, the finest 


monitors we sell 

VDM- 740920 9 " Green _ 599,95 

VDM-740910 r Amber ______*129.95 

VDM-751220 T2 " Green ___ - - - $129.95 

VDM-751210 ir Amber _*139.95 

IT GREEN SCREEN - Zenith 

15MHz, 40 or 80 column 

VDM-201201 12" Green _*114.95 


DISK Sub-Systems — Jade 

Handsome metal cabinet with proportionally balanced air 
How system, rugged dual drive power supply power cable 
kit. power switch, lino Cord, fuse holder, cooling Ian. 
never mar rubber feet, ail necessary hardware to mount 2- 
8" disk drives, power supply, and fan, does not include 
signal cable 

Dual 8 Sub-Assembly Cabinet 

END-000420 Bare cabinet _ . _- 549.95 

END-000421 Cabinet kit ___*199.95 

END-000431 A AT _ --*249.95 

8" Sub-Systems — S/ngfe Sided, Double Density 
END-000423 KP w 2 Siemens FD100 -8Ds _— $650.00 
END-000424 A & T w/2 Siemens FDlOO-8Ds _ $695,00 
END-000433 Kit w/2 Shugart SASOIRs _ $999.95 

END-000434 A AT w/2 Shugart SA-6Q1R& — $1195.00 
8” Sub-Systems — Double Sided. Double Density 

END-000426 Kit w/2 Qume DT-&S _$1224.95 

END-000427 A & T w. l 2 Qume D-Bs _$1424,95 

END-000436 Kit w/2 Shugart SA-SSlRs *1274.95 

END-000434 A 8 T w/2 Shugart SA-BOIRs _$1195 00 


S-1 

MOTHERBOARDS] 


ISO-BUS-Jade 

Silent, simple and on sale — a better motherboard 


6 Slot 7 

MBS-061B Bare board - $22.95 

MBS-061K Kit _ *39.95 

MBS.-061A A & T _ *69,95 

T2 Stol fy/*'’ X j 

MBS-121B Bare board -.-_—__— 534.95 

MBS-121K Kit _._ 569-95 

MBS-121A UT _$109.95 

lastotfMV * W'J 

MB5-181B flare board _$54.95 

MSS-181K Kit _*99.95 

MBS-181A A A T _ $149.95 


s-ioo^BH 

CPUBOARDa 


The BIG Z - Jade 

2 or 4 MHz switschable Z-S0 CPU board with serial I/O 
accommodates 2700. 2716, or 2732 EPROM, baud rales 
from 75 to 96DQ 

CPU-30201 B Bare board w/manual - $35.00 

CPU-30201 K KU with Manual __ $149-95 

CPU -30201A A & T with Manual _ *199.95 


SBC-200 - SD Systems 

4 MHz Z-80A CPU with serial 8 parallel I/O. IK RAM. 8K 
ROM space, monitor PROM included. 

CPU-30200A A&T _$329,95 

CPU-Z CompuPro 

2 or 4 MHz Z60A CPU. 24 bit addressing 

CPU-30500A 2 4 MHz A&T _$279.95 

CPU-30500C 3/6 MHz CSC $374.95 

8085/8088 — CompuPro 

Both 8 & 16 bu CPUs, standard 8 bil 5-100 bus, up to B 
MHz, accesses 16 Megabytes of memory 

CPU-20S10A 6 MHz A T _$429.95 

CPU-20510C 6/S MHz CSC ___$529,95 


PLACE ORDERS TOLL FREE 

For Technical Inquires 

Continental U.S. Inside California or Customer Service call: 

800 - 421-5500 800 - 262-1710 213 - 973-7707 

We accept cash, chocks, credit Card3, or Purchase Orders from qualified firms and institutions. 

Minimum prepaid order $15.00 California residents add 6V 7 % tax. Export customers outside the US or Canada please 
add 10% to all prices, Prices end aveltlblMty subject to change without node*. Shipping and handling charges 
via UPS Ground 50*/lb. UPS Air *1. 00/lb. minimum charge $3.00 


Circle 218 on Inquiry card. 



















































































MODEMSj 




T and on TM 100-1 Single sided, double density 48 TP1 

MSM-551GG1 _ $219.95 ea 2 for 3199,95 ea 

Shu gar! SA 400L Single sided, double density 40 track 

MSM-104000 ___ $204.95 ea 2 for $224.95 oa 

Tandon TM 100-2 Double sided, double density 40 TPl 

MSM-551QD2 _ $294.95 es 2 lor $269.95 ea 

MPI B52 Double aided, double density, 4S TPJ can he 
subshtuted Tor CDC 

MSM-155200 _ $299.95 ea 2 for 5279.95 ea 

MPI B51 Single sided, double density 48 TPl 
MSM-l 55100 _ 5299.95 ea 2 for 5199.95 ea 

S%" Cabinets With Power Supply 

END-000216 Single cab w/power supply _$69:95 

END-000226 Duet cab wfpower supply $94,95 



Dua/ Slimline Sub-Systems — Jade 

Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air flow system, 
quiet cooling fan. rugged dual drive power supply, power 
cables, power switch, line cord, fuse holder, cooling fan, 
all necessary hardware to mount 2-8" slimline disk drives. 


Does not Include signal cable 

Dual S r> Slimline Cabinet 

END-000820 Bara cabinet _$59.95 

END-000922 A & Tw/o drives _$179,95 

Dual 8 " Slimline Sub-Systems 

END-000823 Kit w/2 SS DD Drives _ $919.95 

END-000824 A & J w/2 SS DD Drives _ $949,95 

END-000833 Kit w/2 DS DD Drives _$1149,95 

END-000834 A & T w/2 DS DD Drives _$1179.95 



Siemens FDD 100-8 Single sided, double density 

MSF-20112Q ____ $274.95 ea 2 for $249.95 ea 


Smart Buy in MODEMS — Signalman 

1200 and/or300 baud, direct connect, automatic answer or 
originate selection, aUtO-answer/aulO-dial on deluxe 
models. 9v battery allows total portability, full one year 


warranty, 

IOM-56QQA 300 baud direct connect - $89.95 

10 M-5 61 DA 300 baud Deluxe __$149,95 

IQM-562QA 12QQ/30Q baud Deluxe _ _ $369.95 

IOM-56SOA 300 baud for Osborne $119,95 

IOM-563DA 300 baud card lor IBM _ $199.95 


SMARTMODEM — Hayes 

Sophisticated direct-connect auto-answer,'auto-dial 
modem, touch-tone or pulse dialing. RS-232G interface 
programmable 

IOM-550DA Smart modem 1200 _ $574,95 

IOM-54QDA S/rwr modem 300 $224.95 

I OK-1500A Hayes Chronograph _$218,95 

IOWM10OA Micromodern 100 _^$368,95 

IOM-2010A Micromodem If w/Term prgm _ $329.95 

IOM-2EJ12A Terminal program for MMft _ $89.95 

1200 BAUD SMART CAT — Novation 

103/212 Smart Cat 8 103 Smart Cat, 1200 & 300 baud, built- 
in dialer, auto re-dial if busy, auto answer/drsconnect, 
direct connect. LCD readout displays modeanalog/digitai 
loopback self tests, usable wilh multi-line phones. 

IOM-5241A 300 baud W3 Smart Cat _$229.95 

IQM-5251A 1200 baud 212/103 Smart Cat _$549,95 

J-CAT™ MODEM — Novation 

1/5 the size of ordinary modems, Bell 103, manual orauto- 
answer. automatic answer/orginate. direct connect, built- 
in self-test, two LEDs and audio beeps provide status 
Information, 

10M-5261A Novation _$149.95 



ULTRA-VIOLET EPROM ERASERS 

Inexpensive erasers for industry Or home. 

X ME-3100A Speclronics w/o timer __ $69.50 

XME-3101A Speclronics with timer _ . £94.95 

XME-3200A Logical Devices _$49.95 



SUPER DISKETTE SPECIAL! 

We bought out a major manufacturer's overstock, and 
we are passing the savings on to you! Single sided, double 
density, package of 10 in plastic library case. 

MMD-5121003 Apple Diskettes _ $18.95 


DISK DRIVE - Fourth Dimension 

T qstally Apple compatible. 143.360 bytes per drive on DOS 
3.3 full one year factory warranty, hall-track capability 
reads all Apple software, plugs right into Apple controller 
as second drive, DOS 3.3, 3.2.1 Pascal. & CP/M 
compatible, 

MSM-431010 Forth Dimension drive — _ $249.95 

MSM-431030 Controller only _ $ 60,00 

MSM-431040 Control ter with software _,_$99.95 

HALF—HEIGHT DRIVE - Laser Micro, 

Totally Apple Compatible. Works with all Apple soil ware 
and controllers Faster and quieter than most other drives, 
yet only half the sizef 

MSM-571Q10 Laser hatf-height _$299,95 

CP/M 3.0 CARD for Apple — A.L.S. 

The most powerful card available tor your Apple! 

6MHz Z-80B, additional 64K of RAM, CP/M 3.0 plus 100% 
CP/M 2.2 compatibility. C basic, CP/M Graphics, 300% 
faster than any other CP/M for Apple One year warranty 
CPX-G281GA A.LS, CP/M Card _ _$349,95 


Shugart SA 801ft Single sided, double density 

MSF-IOBOIR _ $394.95 ea 2 for $389,95 ea 

Shugart SA 851 Ft Double sided, double density 

MSF-10851R _ $554,95 ea 2 for $529,95 ea 

Oume OT-8 Double sided, double density 

MSF-750080 _ $554.95 ea 2 for $529,95 ea 

Tandon TM 84841 Single sided, double density thin-line 

MSF-558481 _ $379.95 ea 2 for $369.95 ea 

Tandon TM 848-2 Double sided, doubts density thin fine 
MSF-558482 _$494.95 ea 2 for $484,95 ea 

NEC FD1165 Double sided, double density thin line 

MSF-851165 —_ $484.95 ea 2 for $449.95 ea 



VERSAFLOPPY II - SD Systems 

Double density disk controller for any combination of 5 1 //' 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts CP/M 2.2 & Oasis 
compatible control/diagnostic software PROM included. 

IOD-1160 A AST With Prom _$359.95 

SFC-55009047F CP/M 3.0 With yp-tf _$139,95 

2422 DISK CONTROLLER — C.C.S, 

5%" or 8 J ' double density disk controller wilh on-board 
boot loader ROM free CP/M 2 2 & manual set 
IOD-1300A A & T with CP/M 2 2 _$399,95 

DOUBLE O — Jade 

High reliability double density disk controller with on¬ 
board Z-80A, auxiliary printer port. IEEE 5-100 can 
function in multi-user interrupt driven bus. 

IOD-1200B Bare board & hdwr man ____ $59.95 

IOD-1200K Kit w/hdwr & sftwr man ___ $299.95 

I OD-1200 A AST wihdwr & sftwr man _$325.60 

5FC-&9QD29Q1F CP/M 2.2 with Double D $99,95 



DISKETTE STORAGE BOXES 

Clear Plexiglass storage boxes tor up to 75 Diskettes 

MMA-505 Holds 75 5% u Diskettes _$19.98 

MMA-5Q6 Holds 50 8 ' Diskettes $24.95 


Z-CARD for Apple II — A.L.S. 

T wo computers in one. Z-flO & 6502. more than doubles the 
power and polenlia! of your Apple, includes Z-B0 CPU 
card CP/M 2.2 and complete manual set. Pascal 
compatible utilities are menu-driven, one year warranty. 
CPX-62800A A A T with CP/M 2 2 _ $159.95 

80 COLUMN APPLE CARD 

80 column x 24 line video Card for Apple II, 
addressable 25ih status line, normaf/inverse or high/tow 
video. 128 ASCII characters, upper and lower case. 7x9 
dot matrix with true descenders, CP/M. Pascal & Fortran 
compatible 50^60 Hz. 40/8D column selection Irom 
keyboard. Sesl 80 column card I 

IOV-245QA Vmwmax 80 _____$149.95 

IOV-2455A Preboot disk for above __ $29,95 

16K RAM Card — for Apple II 

Expand your Apple II 64 K, use as language card, full 1 year 
warranty Why spend $175,007 

MEX-167QQA Save over $115.00 _$49.95 

GRAPFLER PLUS - Orange Micro 

The ultimate parallel printer Graphics interlace card with 
many new leal urea, now at a new low price! 

10 P-2300A Grappier Plus __$139.95 



Computer Products 


4901 West Rosecrans Ave. Hawthorne, California 90250 
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Computer Expert service cf o»cre*»« tC€,,dS 

Components “"•"@53 . 

Unlimited NOW HAS A COMPLETE 


APPLE SOFTWARE 


o Baseii 


Magic Calc 
Magic window II 
Magic words 


Ashton tate 
Art Sci 


Zork! 
zorkil 
Zork III 


info com 


cacistar 

□atastar 

Mail merge 

Reportstar 

SDeiistar 

Supersoft 

Wordstar 


Micro Pro 


Sasic Comp Her 
codoi SO 
Fortran^SO 
Multiplan 


Micro Soft 


Peach Tree 

Call for lowest prices 


OB Master 


Stoneware 


IBM PC SOFTWARE 


Ashton Tate 


D Base H. 
DBaseifS" 


Continental 

Home Accountant Plus 
property Management 


zork i 
Zork II 
Zork in 


info Com 


Tax Manager 


Micro Lab 


Wordstar 

Mailmerge 

speiistar 


Micro Pro 


peach Tree 

General Ledger 
Accounts Receivaoie 
Accounts Payable 


Su percale 


Sorcirm 


Multi plan 


Micro Soft 


$409 


S 99 
109 
39 


Continental Software 

Nome Accountant 


S 59 


$ 26 * 

26^ 

26” 


S 99 
199 
169 
239 
169 
169 
269 


$269 

499 

139 

189 


SI 69 


$409 

419 


$ 99 
299 


$ 27 
27 
27 


5179 


$299 

159 

159 


$346 

545 

345 


$199 

. $189 


SPECIALS OF THE MONTH 


Micro-SCi A-2 

Fully Apple Compatible 

• Faster Than Apple 

• Fully Documented 

$229.00 


Rana Elite I 


> Fully Apple compatible 
• Faster Than Apple 
• More Storage 
• write Protect Switch 

$269.00 


BMC 9191 

Color Monitor 


• Composite Video 
Audek Color Compatible 

• Good Resolution 

$249.00 


Sanyo Monitor 

• 9" Green 

• 24 x 60 

ONLY $89.00 


Hayes 300 
Baud Modem 


Top of the Line 
serial interface 


$199.00 
Hayes 1200 Baud 


$499.00 


C. itoh starwriter 

F-10 40 PU 


Letter Quality 
1 Yr. warranty 

$1149.00 


Axiom by Seiko 

printer 


• 30 CPS 

• Parallel interface 
Dot by Dot Graphic 
• 2 Yr. warranty 

$199.00 


Ashton Tate 

• D Base if 

$409.00 


Lowest Advertised Price Ever 


5Va" Diskettes 

100 for ONLY s 150 


• Reinforced Hub 
Sgl. side DDL Density 

• 5 Yr. warranty 


Viewmax 80 

■ 80 Col. For Apple 


• Videx Compatible 

• w/ Soft Switch 

• w/inverse Charter Switch 

• 2 Yr. Warranty 

$149.00 


Siemans 8" Disk Drive 


• FDD100-8D 
801R Shugart compatible 

• Factory Sealed 

• 90 Day warranty 

$179.00 


rf Modulator 

• Apple 11 and 
Apple ME compatible 

$ 19.00 


CALL 800-847-1718 

For weekly Specials 


Dealer inquiries Invited 
• Quantity Discounts 
Available 
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Ul products Have 90 oav 

to 5 Yr. warranty 




rders 


, order* 


JNE OF SOFTWARE 




op e« 

^ountro 
Qualified 
Fi rrris 


PERSONAL & PORTABLE 
SYSTEMS 


Frank tin Ace 1000 w/ color . Call 

Fran kiln Acel200 W / Drive call 

Apple II EStarterSystem $1725 

kayproil . . 1649 

system 11 625 

Commodore 64 w/Drive 795 

Sanyo MBC1000 1589 

compac, Columbia, corona call 


APPLE, FRANKLIN 
Accessories 


Advanced Logic Systems 


com 3.0 Card 
zcardcpmCard 

Astar 

rf Modulator. 

Gibson 

Light pen for Apple II &NE 

Kensington 

system saver/ Fan & Surge 

Micro Max 

ViewmaxSQ Col, Card 

Micro Soft Products 


$ 339 
139 


19 


149 


Softcard w/cpm. 239 


85 


16 K Card 

premium Pack. 469 

Micro Tek 

i23KMemoryBoard 
OPuk Memory 

Orange Micro 


299 

329 


crappier + Graphics interface 121 


139 


Buffer Board w/16K Buffer Exp. 

Grappier + 16K b offer Exp. 179 

TG Products 

Joystick ... 

Paddies . . 

Selects Port 


MODEMS 


Hayes Micro Computer 

500Baud Smart Modem $ 199 

1200 Baud smart Modem 499 

Micro Modem II . 259 

Micro ModemilwSTerminal Package 279 

Novation 

>cat300 Baud. 119 

Apple Cat II 269 

us Robotic 

212 A An to Dial <169 


IBM PC 
Accessories 


TTVMOCM 160k 
TM100-232QK 


Tandon 


$ 179 
239 


Profit Systems Inc. 


Parallel Port, Serial Port, Clock Calendar 64K 
& All Needed software 


Same as above except 5i2k 

UPCrade 

64Kw/parity 


529 

699 


59 


SV«" & 8" 

DISK DRIVES 


VIDEO DISPLAY MONITORS 


siemans 

FDD10Q-8D8 "Sgl / DPI Den 

Mitsubishi 

2894-63 DPI / DPI Den 

Shugart 


$ 179 
399 


SASOiRsgi/DPi oen 
RDbb 


SA851RDbl/Dbl Den 

Tandon 

TMID0-116OK 
TM100-2 320K 
TM101'4 quad Density 
TM 848-1 Spl/DOlDen 
2Dbh 


359 

479 


TM 848-2 Dbl/Dbl Den 


179 

239 

339 

359 

449 


Teac 


FD 55 A V2HT160K 
FD55BWHT520K 


199 

279 


USI 

PM 19" Amber Hi Res) .S 139 

Pi 2 (9"GreenHlRes.) 129 

Pt 3 (12" Amb er H i Res) 149 

Pi a (12"GreenHlResi 139 

Sanyo 

DM5109 (9"Green) 89 

DM2112 (12"Green) 84 

BMC 

12 AU [12-Green! 79 

9191 color Composite 249 

zenith 

ZVM121 <12'Green) 90 

Amdek 

Color 1 + w/ sound 299 

Color II RGB 569 

Princton Graphics 

PCS Hx12w/IBM Cable 499 


249 

1 _ 

LOW PRICED 


PRINTERS 

Hi Quality 

69 

PRICING WILL NOT BE BEAT 

DISKETTES 


c. itoh 


Gorina (NEW) 

call 

Prowriterl (Parallel) 

$ 365 

pro writer! (serial). 

529 

Prowriter II (Parallel) 

675 

starwriterF-iD . 

1149 

F-10 Tractor , , 

209 

8600(180cps) . . 

1099 

Star Micronics 


Gemini 10 (New Version) 

299 

Gemini 15(15"carriage)... 

439 

Okidata 


Mlcroline92El60cps) 

499 

Microllne 93 (i 5" carriage) 

899 

M i eroil n e 82A (Par. & Seria)) 

399 

Microline 8 3A (IS "carriage) . 

629 

Microline 84 P(20QCpsl . 

969 

Microline 845 (200cps) 

1059 

Axiom 


SelkoshaGRlOOA. 

199 

seikosna GP250X 

239 

Net 


Nec8023A Price Reduction 

429 

Epson 


RX MX. I X. 

call 

Toshiba 


P1350 Top of the Line 

1599 

DISK DRIVES 


FOR APPLE & FRANKLIN 


Rana Systems 


site). 

$ 269 

Elite ti 

429 

site iii. . 

539 

•Add $70 for Controller 


Micro sci 


A“2 . 

229 

A-40 . 

279 

A 70 

359 

•Add S70 for Controller 


Quentin Research 


Apple Mate 

249 

5 Megabyte Hardlsk 

1695 


5Va " DESKS 

SOI Side/DPI Density $17abox 

□oiSide/Dbl Density . . . 27 a box 

8“ Disks 

Sgl Si de/Db I Density 2Babox 

Dd I Sid e / D bi Densi tv. 34 a box 

All Disks come w/Reinforced Hub. 

5 yr warranty and not bulk packed. 

Advanced Access 

Smoked Plexiglass Diskette Tub Holds 80 19 

8 "Version . ... .26 

IBM to Printer . $ 32 

Osborne to Printer 32 

Kay pro to Printer 32 

Apple Cards Cable 49 




DISK DRIVE CABINETS 


SV*" Cabinets 

Sgi Cabi n et w / pwr, $u p ply 5 59 

Dual cabi n ets w / p wr su pel v 89 

8" Cabinets 

Sgi Cabinets w/fan & pwr. supply .... 209 

Dual Cabi n ets w / f an & pw r. s u pply ... 259 


if you don't see 
what you are 
looking for, 
give us a call, we 
have much more 
available 


Computer 

Components 

I Inlimiterl 


800 - 847-1718 
All Orders 


Technical & Customer Service 

( 213 ) 219-0808 


NEW RETAIL STORE: 

11976 Aviation Blvd, 
Inglewood, CA 90304 

MAIL ORDER: 

P.0. Box 1936 


ah merchandise new. we accept mc. visa, wire 
Transfer, COD Call, Certified Check. P.O. s from 
qualified firms, apo accepted, shipping 
Minimum S3.50 first 5 pounds. Tax: California Res 
Only add 6Va% sales tax. 


Prices Subject tb Change 

Mon.-Fri. 7 a,m. to 6 p.m. 




































































Bank Awe w f _ AWtj 


master charge 


Do Kay Computer 

Products, 

VISIT OUR RETAIL STORE |ftC 


2100 OE LA CRUZ BLVD. 


SANTA CLARA. CA 95050 


16 K APPLE'II 
RAM CARD 

BARE BOARD 14.00 
ASSEMBLED 4250 

* Apple- IS 4 W3d*?rn.n+( u* Aptfli- Computer , Inc. 


74LS0Q 

23 

74LS123 

.77 

74LS263 

57 

74LS01 

.23 

74LS124 

288 

74LS257 

,57 

74LSG2 

.23 

74LS125 

.47 

74LS258 

.57 

74LS03 

.23 

74LS126 

.47 

74LS259 

2,73 

74LS04 

.23 

74LSI32 

.57 

74LS260 

.57 

74LS05 

,23 

74 LSI 36 

37 

74LS266 

.53 

74LSOS 

.23 

74 LSI 37 

.97 

74LS273 

1.47 

74LS10 

,23 

74LS138 

.53 

74LS275 

3.33 

74LSI1 

25 

74 LSI 39 

.53 

74LS279 

.47 

74 LSI 2 

.25 

74LS145 

1.18 

74LS260 

196 

74LS13 

.39 

74LS147 

2.47 

74LS2B3 

67 

74 LSI 4 

39 

74LS148 

1.33 

74LS290 

.07 

74LS15 

29 

74 LSI 51 

.53 

74LS293 

87 

74LS2Q 

,23 

74 LSI 53 

.53 

74LS296 

97 

74LS21 

.23 

74 LSI 54 

1.B0 

74LS296 

.87 

74LS22 

.23 

74 LSI 55 

,67 

74LS324 

1.73 

74LS26 

.29 

74 LSI 56 

.67 

74LS352 

1,27 

74LS27 

.23 

74 LSI 57 

.63 

74LS353 

127 

74LS23 

29 

74 LSI 56 

.57 

74LS363 

1.33 

74LS30 

.23 

74LS160 

.67 

74LS364 

193 

74LS32 

.25 

74LS161 

.63 

74LS365 

.47 

74LS33 

.49 

74 LSI 62 

67 

74LS366 

47 

74LS37 

,29 

74LS163 

63 

74LS367 

.43 

74LS38 

29 

74L5I64 

.67 

74LS368 

.43 

74LS40 

.23 

74LS1S5 

.93 

74LS373 

1.37 

74LS42 

.43 

74LS166 

193 

74LS374 

1,37 

74LS47 

.49 

74LS166 

1.73 

74LS377 

137 

74LS48 

.74 

74LS169 

1,73 

74LS378 

1.17 

74LS49 

.74 

74LS170 

1.47 

74LS379 

133 

74LS51 

.23 

74LS173 

.67 

74LS385 

1.88 

74LS54 

.23 

74 LSI 74 

.53 

74LS386 

43 

74LS55 

20 

74LS175 

,53 

74LS390 

1.17 

74LS63 

1,23 

74LS181 

2,13 

74LS393 

1.17 

74LS73 

.37 

74L5189 

8,93 

74LS395 

1.17 

74LS74 

33 

74LSI90 

,07 

74LS399 

1.47 

74LS75 

.37 

74 LSI 91 

.07 

74LS424 

2,93 

74LS76 

.37 

74LS192 

,77 

74LS447 

.35 

74LS78 

.47 

74LS193 

.77 

74LS490 

1.93 

74LSE3 

56 

74LS194 

.67 

74LS660 

167 

74LS85 

.67 

74 LSI 95 

.67 

74LS669 

1.87 

74LS86 

.37 

74 LSI 96 

.77 

74LS670 

1.47 

74LS90 

.53 

74LS197 

.77 

74LS674 

9.63 

74LS91 

.87 

74LS221 

.67 

74LS632 

3.18 

74LS92 

53 

74LS240 

,93 

74LS6S3 

3.18 

74LS93 

.53 

74LS251 

59 

74LS684 

318 

74LS95 

.73 

74LS242 

,97 

74LS685 

3.18 

74LS96 

37 

74LS243 

.97 

74LS688 

238 

74LS107 

.37 

74LS244 

127 

74LS689 

3.18 

74LS109 

.37 

74LS245 

1,47 



74LS112 

.37 

74LS247 

,73 

61LS96 

147 

74LS113 

37 

74LS24S 

.97 

81LS96 

1,47 

74LS114 

.37 

74LS249 

97 

01LS97 

1.47 

74JJS122 

.43 

74LS251 

57 

81LS96 

1.47 


UARTS 


AY3-1014 

565 

AY5TQ13 

3.90 

AV5-1015 

6.90 

TR1602 

3.90 

IM6402 

7.85 

IM6403 

8.85 

INS8250 

10.49 

LEDS 


Jumbo Red 

ion .00 

Jumbo Green 

6/1 00 

Jumbo Yellow 

an .00 


DIP SWITCHES 


4 Position 

,65 

5 Position 

90 

6 Position 

.90 

7 Position 

90 

8 Position 

.96 

EXAR 


XR22G6 

3,75 

XR2207 

3.75 

XR22Q8 

3.90 

XR2211 

525 

XR2240 

3.25 

RCA 


CA3Q10 

95 

CA 3013 

1.99 

CA3023 

2.75 

CA 3035 

249 

GA3039 

1.25 

CA 3046 

125 

CA3053 

1.45 

CA3059 

290 

CA3060 

2.90 

CA3065 

1.75 

CA3O80 

1.10 

CA3081 

1.65 

C A 3082 

1.66 

CA3QB3 

1.65 

CA 3006 

.80 

CA3089 

2,10 

CA3T30 

1.25 

GA314G 

1,15 

CA 3146 

1.75 

CA 3160 

1.15 

CA3401 

.59 

CA3600 

3.45 


-VIEWMAX 80 

A Full Function 

80-Column 
card for Apple II 

$149” 


APPLE 

J0YSTICI 

29.95 


\95 




APPLE 

SUPER COOLING 
FANS 

49 95 

WITH SURG PROTECH 

69.95 

APPLE 

PADDLES 

9.95 




UPGRADE 


# 4116 -200ns 

CALL 


DoKau Computer Products, Inc, 

2100 De La Cruz Blvd* 

Santa Clara, CA 95050 
(800) 538-8800 

Calif. Residents Local Phone 

(800) 848 8008 (408) 988-0697 


STORE HOURS: 
MON-FRI 8:30 A + M.-5:30 RM. 
SAT 10:00 A.M,-3:O0 P,M. 


TERMS For shipping include $2 00 for UP 
Ground S3.00 for UPS Blue Label Air $10 0 
min imum order Bav Area residents add 6 Yt% Sail 
Tax California residents add 6 - Sales Tax W 
reserve the nght to limit quantities and substitui 
manufacturer Prices sublet to change withoi 
notice. Send SASE for complete Lst. 


APPLE ROM SET 

6995 • 

AUTOSTART ROM 

3495 


6520 

6522 

6532 

6546 

6551 


6502A 
6522A 
6532A 
6645A 
6551A 


2 MHz 


6502B 


3 MHz 


INTERFACE 


8T26 

1.65 

0T28 

1.95 

8795 

.95 

8796 

.95 

8T97 

.95 

0798 

.95 

DM8131 

290 

DP8304 

2.25 

DS8835 

139 

DS8836 

.99 


EPROMS 


1702 

Ins 

2.95 

2708 

450ns 

2,98 

2758 

450ns 

5.89 

2716 

450ns 

3.90 

2716-1 

350ns 

5,90 

TMS2516 

450ns 

5.49 

TMS2716 

450ns 

7.89 

2532 

450ns 

535 

2732 

450ns 

4.90 

2764 

450ns 

CALL 

M068764 

450ns 

34.95 


DYNAMIC RAMS 


TMS4027 

250ns 

.79 

UPO 411 

300ns 

239 

MM 5280 

300ns 

2.89 

MK410B 

200ns 

1,74 

MM 5298 

250ns 

1.74 

4027 

250ns 

ZOO 

4116 

200ns 

CALL 

4116 

150ns 

CALL 

4164 

200ns 

CALL 

4164 

150 ns 

CALL 


RESISTORS 

V* WATT 5% CARBON FILM 
ALL STANDARD VALUES 
FROM 1 OHM TO 10 MGE OHM 
50 PCS. SAME VALUE .0200 

100 PCS. SAME VALUE 0150 

1000 PCS. SAME VALUE .0125 


STATIC RAMS 


2101 

450ns 

5101 

450ns 

2102-1 

460ns 

21Q2L-2 

250nsLP 

2111 

460nS 

2112 

450ns 

2114 

450ns 

2114L4 

450nsLP 

2114L-3 

300nsLP 

2114L-2 

200nsLP 

2147 

55ns 

TM $4044-4 

450ns 

TMS40443 

300ns 

TMS4044-2 

200ns 

MK4118 

250ns 

TMM2016 

200ns 

TMM2016 

150ns 

HM61164 

200ns 

HM611&3 

150ns 

HM6116-2 

120ns 

26132 

300ns 


LP = LOW POWER 


6500 
1 MHz 

6502 

6504 

6605 

6507 






















APPLE*II USERS 
DISK DRIVE! 

225.95 

CONTROLLER CARD.79.95 


* Includes metal cabinet 

* Color matches Apple 
» 35 tracks/single side 

* Includes cable 

* Use with Apple 11 controller 


'I 


EPROM ERASERS 

HOLDS 15 EPROMS 
ERASES IN 20 MINUTES 

59.95 


h 


2.5 MHz 

zbocpli 

ZBO-PIO 

Z0O-CTC 

Z80-DMA 

Z80-OART 

ZBfrSIO/O 

2SOSIO/1 

280-Sl 0/2 

zao-sto/9 


3.35 

3.35 

3.35 

12.49 

14.98 

16.95 

16.95 
1695 

16.95 


Z80 

SERIES 


4.0 MHz 

ZBGACPU 4.90 

ZBQ&PI0 4,90 

ZBOAGTC 4.90 


Z0OADMA 21.95 

ZBOADART 15.95 

2BOA-3I0/0 20.95 

ZSOAStO/1 20.95 

ZBOA-SIO/2 20.95 

ZOO A-S10/9 18,95 

6.0 MHz 

Z80BCPU 14.95 

Z90B*PIO 12.95 

Z80B-CTC 12,95 

ZILOG 

26132 32.95 

ZB671 38.95 


P10O-1 

P100-2 

P100-3 

P100-4 

P50Q-1 

P500‘3 

P5QCM 


WIREWRAP CARDS 

FR-4 Epoxy Glass Laminate With Gold-Plated Contact Fingers 

S-100 BUSS GENERAL PURPOSE 

Bare— No Foil Pads.,. ,15.90 22/44 PIN M56" SPACING) 

Horizontal BUSS.22.90 _... * w 1DMe>c> . ' 

Vertical BUSS.22.90 Vertlca gUSS,4.5 x613.90 

Single Foil Pads per Hole23.90 p442 * 3 Vertical BUSS, 4.5 x9 .14.90 

apple 36/72 PIN (.1 " SPACING) 

Bare-No Foil Pads.15.90 V er t| c a| BUSS, 4.5" x 6". 13.90 

Horizontal BUSS ...... 22.90 P722 ’ 3 Vertical BUSS, 4.5 X 9 .14.90 

Single Foil Pads per Hole 23.90 


5 1 /*" DISKETTES 

ATHANA OR NASHUA 

SSSD.18.95 

SSDD.22.95 

DSDD.27.95 

BULK 

SSDD SOFT 
$1.65 EA 


APPLE* 

COMPATIBLE 

POWER 

SUPPLY 

$64.95 


ORDER TOLL FREE 

(800) 538-8800 

(800) 848-8008 

(CALIFORNIA RESIDENTS) 



LINEAR 


LM301 

.32 

LM741 

.29 

LM308 

,75 

LM747 

,75 

LM309K 

1.25 

LM748 

.49 

LM311 

.64 

LM1310 

245 

M317T 

1.65 

MCI 330 

1.69 

LM317K 

1,70 

MCI 350 

1.25 

LM318 

1.49 

MCI 358 

1.69 

LM323K 

3,75 

LM1414 

1,49 

LIVI324 

.59 

LM1458 

.55 

LM337K 

3.90 

LM1-488 

65 

LM339 

.79 

LM1489 

66 

LM377 

2.25 

LM1800 

2.45 

LM30O 

1 25 

LM1689 

2,45 

LM386 

1,00 

LM3900 

59 

LMS55 

.38 

LM3909 

.95 

LM556 

65 

LM3914 

3.70 

LM565 

.95 

LM3915 

370 

LM566 

1.45 

LM3916 

3.70 

LM567 

,99 

75451 

.35 

LM723 

.49 

75452 

.35 

LM733 

.95 

75453 

.35 


Disc 

Controllers 


1771 

15.95 

1791 

2795 

1793 

29.96 

1795 

49 95 

1797 

49.95 

6843 

32.95 

8272 

39.00 

UPD765 

34.95 

1691 

17.95 



■ 



mo SERIES 

CLOCK CIRCUITS 


i .95 

MM5314 

4.90 

32.768 KHz 

1 2.39 

MM53G9 

3.90 

1.00 Hz 

t 3.69 

MM 5375 

4.90 

1.8432 

8.95 

MM5016-7 

8.90 

2.0 

69 

! 1,39 

MM58174 

10.95 

2097152 

24576 

12 1.79 

MSM5832 

6,90 

3.2760 

2579645 




4.0 


VOLTAGE 



REGULATORS 


7805T 

,75 

79O0T 

.85 

7808T 

,75 

7912T 

.85 

7812T 

.75 

7915T 

85 

7815T 

.75 

7924T 

.95 

7824T 

.85 

79G5K 

1,39 

70O5K 

129 

7912K 

1.39 

7812K 

1.29 

7915K 

139 

7815K 

1,29 

7924K 

1.39 

7824 K 

1.29 

TO 220 


7905T 

.85 

K = T03 



CONNECTORS 


RS232 Male 

3.00 

RS232 Female 

3.50 

RS232 Female R ig hr Angle 

4.95 

RS232 Hood 

1.20 

30 pin Edge 

2.49 

44 pin Edge 

2.49 

50 pin Edge 

2.69 

86 pin Edge 

3.90 

100 pin ST 

3.90 

100 pin W/W 

4.90 


OoKqu Computer Products, Inc, 
2100 De La Cryz Blvd ' 

Santa Clara, CA 95050 
(800) 538-8800 

2a I If. Residents Local Phone 

600) 848-8008 (406) 966*0697 


CRYSTALS 

1.90 6.144 


5,0 

5.Q6BS 

5.106 

5.7143 

6.0 


4.50 

4.50 

390 

3.60 

2.69 

2.69 

2.69 

2.59 

2.69 

2.69 

269 

2.69 

169 


6.5536 

B.O 

10.0 

12.0 

14.31816 

15.0 

16,0 

17,430 

18.0 

18.432 

200 

22.1184 


2.69 

2.69 
Z69 

2.69 

2.69 
2.69 

2.69 

2.69 

2.69 
2.69 
2.69 
2.69 
2.69 


8000 


B035 

4.95 

0251 

4.39 

8039 

5,95 

8253 

6.89 

BO80A 

3,89 

02538 

7.09 

8085A 

5.89 

8255 

4.38 

8086 

24,95 

0255-5 

5.19 

8088 

34 95 

8257 

7,89 

8155 

7.75 

0259 

6.85 

8156 

8.75 

8272 

39,00 

0105 

29,00 

0275 

29.00 

8202 

27.95 

8279 

8.89 

8205 

3-45 

0279-5 

9.89 

8212 

1.79 

8282 

6,49 

8214 

3.75 

8283 

6 49 

8218 

1,69 

8284 

549 

8224 

2.19 

8286 

6,49 

8228 

1.79 

8207 

649 

8228 

3,34 

8288 

24.95 

8237 

19.00 

8289 

39.00 

8238 

4,39 

8741 

34.95 

8243 

4.39 

8748 

14,95 

8250 

10.49 

8755 

29.95 

STORE HOURS: 


1C Sockets 


8 PIN 
14 PIN 
16 PIN 
18 PIN 
20 PIN 
22 PIN 
24 PIN 
28 PIN 
40 PIN 


1C SOCKETS 

ST 

.10 

12 

15 

.20 

.25 

.25 

.25 

.35 

.40 

ST = Solderiail 
W/W = W1 rewrap 


w/w 

.49 

.50 

.57 

85 

99 

1.30 

140 

1.50 

1.80 


6800 

1 MHz 

4.75 
789 
8.45 
1195 

17.95 
2,09 
3.50 

2.95 
1396 

7.95 

32.95 
2495 

13.95 
1195 

3.20 
3.50 
9.89 
1190 
689 

6080 1 80 
6883 2295 

2 MHz 

68 BOO 9.95 

21.96 

28.95 

28.96 

6810 7.89 

6810 11.95 

68645 33.95 

08B5O 11.96 

3 MHz 

68000_57.95 


68G9E 

6810 

6820 

6821 

6828 

6840 

6843 

6844 

6845 
6847 
6850 
6852 


6875 



5V4" FLOPPY DISKS 

FLIP FILE 

CAPACITY 75 EA 

19.95 



WION-FRI 8:30 A.M,-5:3DRM. 
SAT 10:00 A.M,-3:OOP.M. 


master charge] 



TERMS: For shipping include $2,00 for UPS 

Ground $3 00 for UPS Slue Label Air $10 00 
minimum order, 8av Area residents add 654% Sales 
Tax California residents add 6% Sales Tax We 
reserve the right to limit quantities end substitute 
manufacturer Prices subject to change without 
notice. Send SA5E for complete list. 






































California DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 


Tk FREE ★ 


Plastic library case supplied with all 
I diskettes purchased from California Digital 


$ 19? 5 A 

New Low Price 

FnvatH m&UMtsw CaHJcmia c-woi it* mm 

respected- producer of toads*: gacs mkett* 

cenrtted DauWa rtonsrty af «■ kacKs To i 


16K DYWMicI 

1.95 

4116 150ns. 


eadi box d dsmtsee e eupfUed #in a 

Mltery case 

Son sector CAL-501. tB*i wctof CM -S1C1 






5Vi” DISKETTES 

WITH LIBRARY CASE 


26. 50 


Your Choice 

SCOTCH 

MEMOREX 

VERBATIM 


I 


Single Side Double Density 
Soft Sector ID Sector IS Sector 


Double Side Double Density 

SCOTCH I 745-0 I 745-10 T 745-16 

VERBATIM 550 01 550-10 HA 

MAXELL MD2-D MH2-100 MH2-16D 

DYSAH 104/2D 107/ZD HA 

DYSAN 96 2 04/20 | HA |_HA 

eight inch diskettes 


42.50 

42.50 
45.00 
49750 

59.50 


Sinflte Side Single oenstty 

Single Side Bruit* Densay 

SCOTCH 

740-0 

29.50 

SCOTCH 

741-0 

39.00 

MEMDREX 

3060 

29M 

MEMOREX 

3090 

35,00 

DYSAN 

3740/1 

39.50 

DYSAN 

3740/0 

57.50 

Thirty Two Sector 

Double tide Double Density 

SCOTCH 1740 32 [29.50 

SCOTCH 

743 0 

47.50 

Fnp & r* • :• ■ ill-4 ■■.. yj dak, INC-575 ' B 'il 
rtpaFitob slfjip^ Ut* iWC-BOQ 27 El 
SffiHchmuWcpwsniuLS- xa uwu ote 24 9 
plasty-itajiv :-KiKi5' *B 9W/-L5 2 9-. 

MEMOREX 

3114 

39.50 

DYSAN 

3740/2D 

65.00 


POWER SUPPLIES & FANS 



7. ICO supt i. Mi il ii Jit*;::! i m. -IV lEA. i 16V $A. A0 iLuaiiaUe ESP r I >Jt> l 19 00 
i^lii DU J)( iJLily Igf fi'j W irii.l h:lIi:i iji fl dlivc I? Z-i vull 1 bV C*D bJOlU ‘ m Ut 

On? CJP2Db limtar lui Iwu [! drive. iV :M\ -I2V mul utduisli POW 206 !^rjt 
A^liTi: Swildlinfi aipptf 5fY 3A. 12V UA & 12V iVisA lK-HOAC MC MDU 

■|V jA-Campad line* siBji-Y wrxwst horn Ytfktflg tstuipiwi SPC PiY r U. 95 

bhk 9 & 

Di. r 514.1-'-I-JO! biCWi ‘sange mon -tl i lljv a&iatts 2D(J :• i UEt- W 1505 

PnmtJliM 48)tM\ tsn nil riuldl ;#'isiiu£Min 1 *5* 29 mate 8S dm PAM4601/ H t7 
CTRJ S41iV-?1fl?.4 . tn. metaf OWtStauciwV t'ISv. & vwds 45 tAn E7R-2LS^ 14 77 
:iui l ■! ¥k J ln i ton 4 ooen irome nMislaaim l ft* 1 4 w*h elm ROT MZA? 5 * 
ETlfl BEf £fH2 JC Ian Aiuminim cmalrucCinm 115vg*aihftr'!ri! FTR-1J6 N? 7 


64K DYNAMIC 

6.95 

4164 150ns. 


2732 EPROM 

4.95 


16K STATIC 

4.95 

6116 200ns. 



SCOTCH 

744D-0 

744D-10 

744D-16 

26.50 

MEMOREX 

34B1 

3483 

3485 

26.50 

VERBATIM 

525-01 

525-10 

HA 

26.50 

MAXELL 

MD1 

MH1-10 

MHM6 

29.85 

DYSAN 

104/ID 

107/10 

NA 

45.00 


2764 EPROM 

SALE ’5.95 


4077 4K 25BH. 

41 >6 ! Win 1BK 

TMGHlCNttlBN; 

4104 150m OdK, 


2llOS2WrtS IK Hate 
24L0Z450ns Itistm: 
2l124Wns2K»lalN: 
2114 000ns 1KI4 


5257 30^ 4Kj 1 
B11$F42l»ip.i3*iB 
enspg liQm ataa 
6167/2167 lOOra I.6K 3 


27M450tii 1K*B 
27T6 45CHS 2KU& 
a/nuTWSxSftto Tr. <4 
? 7.12 4Es0ns 4K*S 
1 Kk( 
4Knt 

2?6J 350ns B*t n 6 
■J7l3B350ivs l6hxB 


DYNAMIC MEMORY 


104 402 7250 
CWMIlfttGO 
OMHB »0 
OM164150 
CfcMv 2 Sersn 

STATIC MEMORY 

ipH ? 1 Ldaaoo 
k:m aiLffl?4M 
CM 7113450 
04 7 ‘ 14300 
O44C444S0 
lCu&35ttOO 
lCWE.1 WHM 
SCM-E1 ItlSfl 
1l2DjMi| *0*6167100 

EPROMS 

ice^7s» 

CE-27T5 

ION ICE -2 71STU5 

ICE-2732 

citsa 

JCE77W 

CE-27HS 


34* 

250 

4* 


2-2S 

I BO 

A. 71 
It 50 


flSO 

10.50 

5® 

24l» 


1094 

1 75 

1 75 

1.50 

S.« 


3.75 

1 re 

2.99 

1.99 


45* 
4 55 
725 
455 
7.00 
9. SO 
49/ 


4.71 

*» 

* m 

5 55 
25-32 77 4* 


CONNECTORS 

DB25P 


S-100 Gold 

$2.95 


4*Nllt*IHEaAA 

Ou 

VfTi"TrreNnn , ny 

$2.50 


OOU) S-l DO EDGE CAHET CONNECTORS 


hiuibl.Jkl CT4E W:- 1.95 2 50 2 Hj 

SiNlra Mi.'Rri CNE41100 * 19 J B5 3 47 

5-100 Wit W CNE-W10 395 3 50 1 tB 

Ab«r 140 41 CHE 103* 4 5JS 4 50 4 IB 

. tSB ‘ CENTER EDtiE CARO CUNMECTCJflS 

2SL> 44 Eycik.-» CNE-44E 2 10 3 15 1 H& 
43,-72 WtHn s I CNE-T2S fiBO It ljh 1275. 
3fi.-72[3,x;t f CNE-72S 5.9S 5 M- 5 IS 
Oflwt 


5 25 4.15 
450 
675 5.50 

1 75 9.9C 
330 SJSC 
F fj 1 DO 
3 50 2.70 

2 40 2.15 

450 350 

a.is 

i M 4 ® 


[X25P#uam CH&rpsP 5*5 
Dfl25Sli.™ie CND-rTTiS 5,95 
57 3Ca60rtia1r CNC-ritP 795 
[1 r- Ka^4 'ii^i*. CHC r'Jto 7 9fi, 
TOfiinsda* CNI-CE20 i 35 
70 pin vh>H CHI-0620 2.75 
lEpinodg# CHIDESB 4 95 
l&ptnsacliij' t>HtlS7« 3 5& 
3Jpmu-rt»gT CKItW34 4 QS 
jjp.i-su^Dct CH1DS34 450 
'.i: u'-i- 1-J.jc CM DE50 5.SSI 
S0(wiK».fl4 CN1-DS50 4Jft 


0£9? rnsta Oil 


OEtieod P40-BH 
ftACSPmaj* CHO-15 * 1 
0Al56(«nipl« CNO-r5S 
DArblntf OsO ltd 


lumite CM3-25S 
HSKi hdCHf OWKiH 
DC37P mflb» 0.13.37F 
DCa.-SlflmitRi CMQ37S 
0C37hc™a CMO-3 7H 


««H 9D-B9- 1*1+ 

150 140 1,» 
231 5.T» 1.30 
1 SO 1.35 I JEd 
7 35 3 id 2.90 
325 3 iO 2.00 
ifiO 135 1 30 
2.50 I.9E 1.1=5 
335 J K 1.9$ 
1 35 I IS .77 
420 395 3.55 
595 5 75 5.50 
725 1 ® m 
5 50 5 10 4 7$ 
760 740 3 10 


57-30390 3T..-P CMC :i3f> r,» 6 35 4.90 
IEEE-49B C dur CN&J4P /.Bq e 35 535 
DISK OfVVE PCWEfl GCHWECTOflS 
S 5 |j^ d C CI-S=^0C 1 85 1 I'M m 

9 3 AC Sgl.-s CHP-3SS 1 r.3 1 U? m 

i J AC DK.. S OdP-306 <99 IIB .*9 

5' 1 JWD.C CWMOC P 79 I 19 .99 

3 p*, yiHi*fTJ CNP- 03 P 259 >99 »,59 



23 " 

COMPOSITE 

MONITOR 

$ 159 


Ideal monitor 
for classroom 
demonstrations. 


n pi shxlvits aramP ■ 12' mooln< 7 Hom 4 rOut ooporhsiiti, to 

H BCCSJN GlanqUrt codptml mulcDsiaTniligenEra'letJ bjfTH&Si Km'twtei* mchAUng 

ine ww arm ©*4. Attach* puPKtoitoni insnuntf 1 DU nwaltoOingdO-n Klnitoitoxn 
scf»&n video 

MOT'-t|W23 35 klM btankn an pair: Imre and tor Misty Hdl tto mAHed W&Xl BnurwO 
Hribeu*JsralKPwSai40)NJdfctoai CAL-EMCSJ i5 Lw 



Gatiroffwa Digital nas reaKHiy participaled irv | 
trie puf-ch:36a C7f Several IhousamT Siemens 1 
FDO iDO-S lloppy dusk drives. These urate are eIe-dranasally alia physically 
simihar itt that of ihe? Shugart 801 Pi. AH urvls ara now and snipped in tado-iy 
seated boxes. Manual ancJ power connoctoirs 34jpplied free upon request. Your 
Chora 11S Voir, 60 Hi or 230 VoU, 50Hl. 

NOTE! truunpoor, custocno»» ¥r* hiawa a lajgo quanliH -f 2*0 mil 50 Hi. unit wBrehtHJSM to 
EianWon Germant 1 Arr3na0men(i4MA|5ernad6»a**«9IPv9Wd™osi4nqupn6t«[JSflpf more 
Jtt FranldtoTI u TiiXi l duty and frpigt* 

remexTdId *219 

CairlomLfl ftflital has iusl purchased 0 Iflrije quantity ol Hemex HFD4000 
Eighl inch tfoiible sided dis* drives Rem ex is the crily driubte Sided Cfesk 
drive ShBi has an douPle grmbaj mDunied head assambty that guaranties lower 
head tracking. This dnve is medh^iidally solid Heme* has always been 
known [gj pnwiuring pramiere producte ((W Ihe rloppiy disk markel. The Remex 
company is a suheidiary t>1 the Ex -cefl-0 CorpQfalion, a Fortune SCJOCoo^iarty. 

Eight Inch Single Sided 



One 

Two 

Ten 

SHUGART SA801R 

*395 

385 

375 

SIEMENS FDD100-8 

179 

179 

169 

TANDON 848-1 SLIMLINE 

369 

359 

349 


Eight Inch Double Sided 


SHUGART SAQ51R 

525 

495 

475 

QUME DATA TRACK 8 

525 

495 

475 

MITSUBISHI M2894-63 

459 

449 

409 

REMEX RFD-4000 

219 

209 

189 

TANDON 848-2 SUMLINE 

485 

475 

465 

SHUGART 860 THIN LINE 

569 

549 

539 


Five Inch Single Sided 


SHUGART SA200 Va Height 

169 

159 

149 

TANDON TM 100-1 

119 

119 

Call 


Five Inch Double Sided 


SHUGART SA455 V 2 Height 

259 

249 

239 

SHUGART SA465 96TPI 

289 

279 

269 

TANDON TM 100-2 

279 

269 

259 

TANDON TM 101-4 96TN 

369 

355 

350 


Three Inch Rigid Floppy 


HITACHI-AMDEK 


call for pricing 


Five Inch Winchesters 


SEAGATE 406 6 Megabyte 

695 

675 

650 

SEAGATE 412 17 Megabyte 

995 

960 

960 

TANDON TM-50314 Megabyte 

895 

660 

795 

WESTERN DYNAX removable 

995 

960 

950 


Upon request, all drives are supplied 
with power connectors and manual 


SPECIAL 

TanthnTM 100-1 

*119 



Fteesnt PquidaNon Irpm a major manufacturer ot delfl processing 
equipment elbows Calitomia Dtqilal Ihe oppohuntly to otter these 
Tandon disk drives at a fraction of I Tier original cost. Brand 


new, with 50 day guarantee. TAN-TM11 


ongina 

11001 


Shipping: First five pounds $3.hfl. Each Additional $.5Eh 
Foicign orclrrui lO'^ shipping, EiceBS wilt be reJunded. 
CAtiiomta re si dents add sales tait T COD’s (^EcOnrai;cd* 

Open accounts extended to state suppoTtcdl cducationnt in*iitutiOnft 
and oonopariieE with a "’BUrL-ng" Chin K Brad*trrpt. 

Warehouse: I 5608 Ingle wood Blvd* 


TOLL FREE ORDER LINE 

< 800421-5041 

TECHNICAL & CALIFORNIA 

< 213 ) 679-9001 




















































































































California DiqiTAl 

Post Office Box 3097 B • Torrance, California 90503 



LIBERTY 

FREEDOM 50 


horn I ho angmain* tf [he ctKty wheel frtifflSr, Iho Dinlato 620 Prrri apaMfe to PA chi an' 
uam Mlc-clnhki tii -dihKlMxuil prMIng: acpofocrplB sutwoipla. gnipncs am mom. PU» at#' 
gsjif irtBrfawtfl Ceamimcaikto apoeot to kroq tiawfl a iwo eharaetoi t>a« bunoi 
Soilmflra CiroftrOmjUo eti«ili 4 e ItWtwnlaHBbt inafcbrt iepdH Inmiunnq unnv Over 20 dlH 
pr#tr whrnlc era ciammy WBllBble. The fi2fl autornitocaUy ebdcIb the pnni apecing lor 10,1 
ehm/irtgh port WtWfltS. Cw srto- aorvicn niuiilpbm wgriflwiiJe nBL-920 5QIIH 


U.S. ROBOTICS 

1200 BAUD MODEM 


Faraday Electronics 
ISM PC COMPATIBLE 
SINGLE BO RAD COMPUTER 


Micro Decision MD1 

Include $ *80G irarrti rtf FREE 


domkilJekn Bgletn 

rurnflalufes inckid* =«M Eompaiiiie kpytwonf «t»r 
i uk> Mitobta DMA i^anngfe and 2 wunifir/iimtft 


INNER ACCESS IMMDDIGIT 

corporation f/V7rn7/rf 

s -100 EPROM & MICROP ROCESSOR PROGRAMMER 

Programs Proms: 

2708 • 2716 ■ 2732 
2732A* 2763 *27129 
Programs Microcomputers 
Wim ■ ■' ■ 16 * 6 7■ 3 n H • 87’ ■ 3 OH * 37 81 

ID* A Hi Programs EE/PROMS 

- |C X ICO R X28CV1 a X 26 ? 6 

It Prog ram s M ic rocon t r o 11 or s 


The Wys# TOO features d« cast 
aluminum case. 102 key keyboeid 
anct non-glare 3$ (me green phos¬ 
phor video display Spin screen 
both horizontal an vertlca* (makes 
ih&WY lOOunusally uwrfrnendty 
This unique terminal IS pHfFecI to 
amhanqe any business syetem. 


Star Gemini 


OKI-235D 
I ££-§&. 
fcPSMJtim 
NECBfiClA 
aLml rah on a 
APK^SOIA 
OSI. UH5 
o r x W5a 
PM3CIH5 '.aP 
PPOfclQS 
m'Ovi 1 
PTX-PVX 
PTXPftM 


S' TOO, IEEE-696 extra height card increases accaasatniity to 
switches and zero Insertion PROM sockets. 

Does not require personality modules or off board cables. 
Supplied with full CP7M based EPROM programming software. 
Features Intel fasl programming algorithms.. 

On board programming power supply. 

Equipped with four zero insertion programming sockets. 


ftirhmru* Peoo Ultra hgh, swoul 600 limn par mir 
Mdfiwisfliawi Tally i B05 3OT chan'wn wM 

WORD PROCESSING PRINTERS 

N^C7T105&dW/aaqDiid,swto]iraBrl'v# WtC mo 

NEC771W 5S cfi ai> kh; pur l interiaca »*C./T30 

Silvm Hood EK-PSXM lTrtur.a«:. W rlnliirti« $rttM=;*RW 

SiIvhm Hood EJLP4&0 1 7 Chai T.bc par i intoitora 3p(J-[:XPM 

Dtohti 030 40 dhor/soa -uiiijiI tX».jna 

Duihici 620, pfqpnrSiorial jpacinj hoti A uarl lap 36 ops Ufll. fi?0 
QrtJihcr MRl A d™-iy who*. paralliilnlnriaunq ISTH Hft| P 

DrdN^rftHlAuruilnlE^a HtH-HUlH 

SUrwrMr F ru son#!. *0 char.'ser. MFW F AOS 

Scai-wnwr FtQ juMltel, Waior-dHit PRO-FiOP 


IVlicroswilch 

ASCII 

KEYBOARD 


EPSON MX80 

RIBBONS * 6.95 


WHA* tedigiia U.'Ici'li'iiI .1 veiul 1 Wlft WS-MTt I T 

SPECIAL FUNCTION BOARDS 

Hjffi- S id.! McnmtAm. 300 tuid ICC tag. tfrUliPO t 
or CrjTWum iUKTotinOH mi 0 MW 1 DdE-CCIDO I- 
cjjHwix^iemsiBmuitHHiiKkepflDM QBT-sret n 

(jM&iii HaiHfi haj.n Mih qr.i i nuih sfft -s»t i 

liuji ^wmt. 4 Ltunw 12 at t>A a i«in. 06C UNO a 


CTT-YhM 


DIRECT CONNECT 
$75.00 


11jy«s Smart Madam I^OObaLd, aulD #n?nrar pglp-itiH 
IHayuS Smartmodrm, 500 tQLd otyj, #i,ta #ruiHnr, aulpd^l 
Hayes MuTumcdam- II 1K Apple mnecl mmeet 

Hay^S MitrpmtxJWTT tQ0- S lOOflrtD iUBdifll. 

Hayee CriroiKflrflpri, ime s daft 

U 5 fitUMhreliZA monsWDikuif. aurodial^B^er 

Fenf 11 300/ 1 2uo duio diai.Bulottm 

ttfniMWMi Oata UBIlP. line pow*i aftswv « Qnon»s 

UnlvvHlI Para l03fc.Pj. Ajjl/J ans-# 

I_*iu>*f*fli data 20Z 1200 baud, tut* dvpHa only 
IJniuarui Dar^ i' 12 t.P. Tyll 1?03 bend ChipK.., l>iH>(»4W 
hkivflliDn J CaUJnKl wnred. auWenawer 
Ngyalrm Cat. acouahc conpecl 

NovaUnn SmadCpI Itt) PJtoanswer. RWlOBial 
k Hnvn!»n 3 martCurl 103/212. 1 20Q baud auto dial 


HYS.J12AP 

Hnr?i 1 MAC 

HVS-UM2 

HT5-100 

HVS-CHFL2K 

U5R-212A 

PEN l?AD 

UDS-T03LP 

UC6-I03LPJ 

UDS-202LP 

UDS-212LP 

NOV-JCAT 

NOV-CAT 

NOV-SC1CQ 

NOV-5C252 

SQt-MKl 


^lfl I U o(l^. Kn#. I lmi I 'JJMi (kj| 

STD TMHf FKI &1K iS ^ftSTdl .Ul 
ST9SiOHfln35« 
sfBS4MrntaPim*w64ii 
SW5we30Pm»»Bi 

Of I id T 15 .T+.burl Kltmil l HiHHIT 
Ouotom SO :K0 uikniLil Iiudvr. 
Mil'll. Culu ‘Jill b^.phiL tiiP C4'l 
VUMMji-ijiilPit:- '■UMiJti'?k>Stf 


ULD-5I7&1 

THJC-1W 

U I .": : 


Oartniniipr ilJKawiwv B3JH 

tuitieH] 541 Foil Favion 
Difl3tKa;02MKFoufin3on 
AST Mdul'r.'.GJh IE2i> ralafe 
*3T Id Hi 

AST CnniHil'h.t 64R di.al s/d a 
ilS r A/Mi*/! CtirmueiMiens Uid. f 
ASTTDWjI mat Jtwietai-l.iniy li 




5Hippin.fi:: Firs! five pounds Si*'10, feac-li ncldiLiflUii £.5U. 

Foreign rit-tlcTs: I U"a shipping Enfi:^ will b6 rt-fumted- 
California r* L atdFt»1,n /trld it sains tax* COn's dlHaouragcel. 

Oprn accounts e m; t?■ nriod tti s-tubc sti ppo 1-1 coJ oducatiojial rinatitutiolll# 
mm ;■ nmpniiiffi with 3 "sirring.. 1 Hun i's- B'*ad9tt*e<*t. 

Vi a rn-11i-Jiia-f 1 ' I 3HQfi tngipwti<i(i f4Lvd. 


TOLL FREE ORDER LINE 

< 800421-5041 

TECHNICAL & CALIFORNIA 

< 213679-9001 





























IBM Specials 

Advanced Operating Systems 


The Programmer. . .*129 

Applied Software 

Vergaform.*249 

AshtonTate 

dBase II (CPfMSS).*419 

dBase IMMS DOS). *41S 

Continental Software 

The Home Accountant Plus $ 95 

lei Class Mall. $ T9 

Computer Sot ware 
Technology 

WorWPC .* 4t 

Davidson A Associates 

Speed Reader *49 

Datamost 

Real Estate investment Program *... I 79 
Wrlte-On. . *85 

Comprehensive Software 

PC Tutor .1 SS 


Prices That Won't 

New Products gJF \^|l]|* 

lorona Desktop Computer ★ ★ A^A A^^r BAA 


IBM Compatible Includes 2 320K drives, 12BK 
memory. Graphics, sertal/parallel ports, high 
resolution monitor, MS DOS, CP/M-86, BASIC, 
Multimate word processing. 


$2595 


Monitors 

Amdek 


* * Corona Desktop Computer * ★ 

Same as above with one 320K floppy and one 10 
megabyte hard drive. 

★ * Corona Portable Computer * * 

IBM compatible/2 320 drives. Same components 
as above. 


$3995 

$2395 


Color II.....* 679 

Color lit .... ■ * 399 

Color IV {RGB Analog Input).51029 

Amd<sk3. *729 

Am plot ..* 7SS 

Amdek V310 Green.*179 

NEC 

NEC J81201M . * 169 


Denver Software 

Executive Accounting System 


(128K). *469 

Eagle Software 

Money Decisions. *129 

Howard Software 

Real Estate Analyzer II *159 

Tax Preparer 1983 *159 

Information Solutions 

25:01 *65 

Innovative Software 

TIM. Ill,,. $299 

IUS 

Easy Filer ... *239 

Easy Writer II..,.*209 

Easy Planner *159 

Accounts Receivable , *369 

Accounts Payable $369 

General Ledger *363 

Financial Management Senes , *999 

Micro Lab 

The Tax Manager.*159 

Micro Pro 

Wordstar . *299 

Mallmerge ,. $159 

Spellslar. $109 

Infostar. *299 

Reportstar . $209 

North American 
Business Systems 

Answer . . *l&9 

PBL Corporation 

Personal Investor . .. .$ 69 

Peachtree 

General Ledger *329 

Accounts Receivable . *329 

Accounts Payable ... . *329 

Peach Pak (GUAR/AP) .$369 

Software Publishing 

PFS Report .$69 

PF$File. . . .$89 

Digital Research 

Concurrent CPfM 66 *209 

C Basic 86 .*125 

Pasca/MT + 86 *239 

S peed Programm Ing Package 86 *125 

CIS Cobol 86 *489 

Peter Norton Computing 

Norton Utilities. *55 

Select 

Selecl Word Processing System.$299 

Soft word Systems 

Word maker .*289 

Sorcim/ISA 

Supercalc .*179 

Superwriler .*239 

Spell guard. .*125 

Southeastern 

Oala Capture $ 75 

Visicorp 

VisiCalc 1256 K] . *165 

Desktop Plan 1 . . *199 

Visitrend/Plol. *199 

Visit He...$199 

Visidex . .$185 

VlsiSChedule ... . *199 

Business Forecasting Model * 69 


★ ★ Corona Portable Computer ★ ★ i AlflC 

With 1 320 drive & 10 MG hand drive 


★★ Specials of the Month ★★ 



Corona Hard Disk Subsystem 5 MG ..... -. 

Corona 5 MG External.. 

Corona 10 MG Internal.... 

Corona 10 MG External.. *.*- 

Verbatim Disks {SID w/Llbrary Case) ... *- 

Box of Maxell Disks (DfD). . . . *—.* * * * 

Flip n‘ Sort Diskette Box (Holds 50 Disks). 

Elephant Disks... 

US! Amber Monitor..— * -. 

Color 1 Plus Monitor..... 

Quad board 256K Installed..... 

Quad 512 + (512K Installed) .. 

Mark VI Modem.... 

AST Megaplus 11 (256K Installed).... —. 

Lemon Surge Protector, 

Orange Surge Protector 


,$1393 
$1729 
$1819 
.$2149 
.$ 27 
.$ 39 

$ 21 
.$ 20 
.$ 149 
..$299 
..$399 
..$599 
..$179 
..$539 
..$39 
..$95 


Call Toil Free 

1 - 800 - 634-6766 


Transtar 

Transtar 20.. .*139 

Quadrant 

Quadchrome 

• Hi-Res RGB Monitor 

• Non-Glare Screen 

• 690 x 240 Resolution 

CALL FOR 
PRICE! 

Peripherals 


Krafl Joystick .. 45 

TG Joystick- ........ .1 39 

TG Trackball .$ 39 

Microsoft 64K Ramcard.S 239 

Microsoft 256 K Ram card.$ 589 

Hayes Smart modem 300 .$ 209 

Hayes Smart modem 1200 . ,* 499 

Hayes Smartmodem 1200B.* 399 

Hayes Smartcom II Terminal Pk.$ 72 

Anchor Automat ion Mark VI Modem .* 179 
Quadram MioroTajer wf Power 

Supply.* 149 

Trackball. *59 

Analog Joystick ., . ... . .* 49 

IBM Interface Card .. * 45 

Versawrlter Graphics Tablet.* 239 


NEWLY 

ARRIVED 

IBM 

Personal 

Computer 


Order Line Only 

Information & Order Inquiries (702) 369-5523 

CP/M 8 " 



Digital Research 

CBasic.... 

cseo. 

PascaUMT +. 

Spaed Programming Package 

CIS Cobol . 

Access Manager , . 

Display Manager ...... 

Micropro International 

WordStar 

DataStar. 

Mai [Merge. 


SuperSort .. . 

$ 99 SpeifStar. 

$309 Word Master... 

$219 CalcStar. 

*129 3 Pak (Word/M a I I/Spall Star) 

$499 2 Pak (WordStar a nd Mai IM erge) 
*189 2 Pak (WordStar and S pel (Star) . 

*253 InfoStar.. 

Report Star . .. 

*259 Sorcim Corporation 

$179 SuperCalc. 

*139 Spellguard.. 


■*;« Includes 64K IBM-PC 
* 95 with 2 320 KB floppy disk 
{41 drives, controller color 
graphics card, 

*m 9 monochrome monitor 


$209 

$195 

*123 


$2839 


554 BYTE August 1963 


Circle 94 on inquiry card. 









































































































Take A 




Out 

A Atari 


Printers 


Business & Utilities 


NEC 


NEC 8023A 

* 439 

NEC 3530. 


NEC 7710 . 

$2059 

NEC 7730. 

..$2059 

NEC 3550 

$1899 

Diablo 


Diablo 620R (25CPS). 

$ 949 

Diablo 63CH (4GCPS). 

*1729 

Diablo 630 KSR (40C PS) ..._ 

..*2429 

Epson 


fxbo . . 

.,$ 599 

FX100FT . 

..$ 799 

Smith Corona 


TP-1 Parallel . . 

. $ 499 

Okldata 


ML82A 

S 419 

ML83A. 

$ 649 

ML64P... 

$ 979 

ML84S.... 

$1089 

ML9Z 

$ 489 

ML93 

$ 869 

IDS 


MicroprlsmOO. 

* 549 

Priam 132 . 

$1399 

(with Sheetfeed $ Graphics) 


Prism 132 ., 

$1589 

(with Sheetfeed, Graphics & Color) 

Prism to IBM Cable _ 

£ 48 

Cltoh 


0510 Pro writer. 

$ 365 

F10 Starwriier 

.$1199 

F10 Print master. 

$1599 

Mannaamann Tally 


MT 160L. 

S 599 

MT 1802 (Parallel).. 

*1559 

MT 1006 (Serial)... 

$1559 

Gemini 


Gemini 10. 

$ 319 

Gemini 15. 

* 479 

Qume 


QumeSprlnl 11 -f.. 

. $1349 

Tractor Feed. 

..$ 175 

Printer Interlace. 

$ 79 


We Cany the 
Full Line of 
AST Research 
and 

Quadram 

Multi-Function 

Boards 

CALL FOR 
BEST 
PRICING 


1200 XL $419 

with factory rebate 

800 48K $299 

with factory rebate 

40016K $159 

with factory rebate 

1010 Recorder 
410 Recorder 
810 Dish Drive 
1025 Printer 
830 Modem 
850 Interface 

481 Entertainer 

482 Educator 

483 Programmer 

484 Communicator 
853 16K Ram 
The Bookkeeper Kit 
CX4104 Mailing List 
CX404 Word Processor 
CXL40Q7 Music Composer 
Programming 2 8 3 
Conversational Languages 
CX4018 Pilot . . 

CX405 PilO I 

CXL4003 Assembler Editor 
CX8126 Microsoft Basic 



Visicalc .... 

*169 

Mail Merge 

* 20 

Data Perfect 

$ 75 

Letter Perfect 

$105 

Text Wizard 

$ 65 

Datasrn 65 2.0 . . 

... $ 59 

File Manager 800+ 

. . $ 65 

Syn Assembler 

. $ 34 

Page 6 . . 

. $ 20 

Atari World 

$30 

K-DOS. 

$ 59 

Micropalntar 

S 23 

Color Prinl. 

* 27 

Lisp Interpreter. 

.$ 79 

Bishops Square. 

* 20 

Graphic Master ., 

$ 27 

Graphic Generator 

$ 17 

Basic Compiler 

. .$ 65 

Gomputsrl's Financial Wizard 

$ 45 

Color Accountant 

* 65 

DataNnk...... 

$ 27 

File 112 System 

$ 34 

Diskette Inventory System . . . . 

$ 17 

P.M P, Property Management . 

$179 


Programming Techniques 

Display Lists. 5 17 

Horii/Verl Scroll $17 

Page Flipping ... .5 17 

Basics of Animalion . $ 17 

Player Missile Graphics .$ 24 

Sound .$24 

Data Files.$24 


Apple Utilities 
St Business 

Screenwriter It .$ 82 

Vlsicalc 3.3.$165 

Vlsischedufe.*196 

Visitrend A7lsi plot *199 

The Word Handler .*129 

Magic Window it . * 95 

Magic Mailer. * 45 

Magic Words. .* 45 

Real Estate Analyzer ll . . .*119 

Superc&ic . . ..$165 

PFS: Report (New) . $85 

PFS; * t . . .. $ 85 

PFS: Graph.$85 

The General Manager.$ 97 

D.B. Master. $145 

Pie Writer .*95 

Wordstar .... $299 

Dstafax.$129 

Data! Ink. $65 

The Home Aceountanl. 48 

Payroll Manager...$199 

Pie Writer/Multl 80 column .. . .$ 95 

Pro-£a sy writer/M a 11 Combo $209 

Executive Briefing System . . . .$139 

The Sensible Speller..$ 79 

Mail Merge ..$159 

Spallstar. $119 

Calstar. .$119 

First Class Mali.$49 

E'2 Ledger, , $45 

The Dictionary .*65 

Versawriter Pak 1. . . $ 27 

Veraawrlter Pak 2.$ 27 

Personal Investor.$ 95 

General Ledger. . . ,$239 

Accounts Receivable.$239 

Accounts Payable. .$239 

Executive Secretary. $159 

Executive Spe Her.*55 

TASC Compiler.. .. Si T9 

Basic Compiler. *65 

Link Video Apple II .. $105 

Link Video Apple til .$139 



1095 E. Twain (702) 796-0296 
Las Vegas, Nevada 89109 
Calf Toll Free 

1800 - 634-6766 

Order Line Only 

Information & Order Inquiries (702) 369-5523 

We accept VISA and MasterCard 
Mon. — Fri. 6 A.M. to 6 P.M. — Sat. 9 A.M. to 6 P.M. 
Dealers’ Inquiries Invited 


pay up r ii^a . , 

A,LD,5. 


. .* 89 

SAM... 


$ 65 

Super Disk Copy III 


$ 20 

The Artial ..... 


* 65 

3-D Supergraphics 


.$ 27 

Program Line Editor 


$ 27 

nit 

Ust 


Cyborg. 


$22 

Crisis Mountain 


$23 

Gy Iron Masters 


$27 

S E U IS 


$27 

Knight ol Diamonds 


$23 

Way Out 


*27 

Zaxxon 


$27 

S.A.Q.A. Advenlure 


Ea $27 

Serpenline 


$23 

Chopnfter 


$23 

Frogger 


$23 

Sea Fox 


$20 

Temple ol Apshai 


*27 

Ultima 


$27 

Zork 1 


$27 

Zork II 


. . $27 

Zork |M 


$27 

Castle Woltenslem 


$20 

Wiz 8 Princess 


*22 

Ulysses 8 The Golden Fleece 

$23 

Wizardy 


$34 

Tigers In The Snow . 


. . $27 

Deadline 


$34 

Bandits 


$23 

Slarcross 


$27 

Aztec 


. . $27 

Mask of the Sun 


$27 

Pie Man 


. . $20 

Miner 2049er 


$29 

Wavy Navy 


. . $23 

Ultima II 


. . $39 

Dark Crystal 


$27 

Millionaire 


$55 

Hi Res Secret 


*79 

Police Aclist 


*23 

Suspended 


*35 


ORDERING INFORMATION AND TERMS ; 

For fa si delivery send cashier checks, money orders or direct bank wire transfers. Personal and company checks allow 3 weeks to Clear. C.O.D. orders ($3.00 minimum) 
and 1 % of all orders over $300. School purchase orders welcome. Prices reflect a cash discount only and are subject to change. Please enclose your phone number with 
any orders. 

SHIPPING : Software (*2.50 minimum) Shipping — Hardware (please call). Foreign orders APG & FRO orders — $10 minimum and 15% of ail orders over *100. Nevada 
residents add 5 3/4% sales tax. All goods are new and include factory warranty. Due to our low prices, all safes are final. All returns must have a return authorization number. 
Call 702-369-5523 to obtain one before returning goods for replacement. All returned merchandise Is subject to a restocking fee and must come with their original packaging 
In order to be accepted, NO returns permitted after 21 days from shipping date 


Circle 94 on Inquiry card. 


BYTE Augutf 1983 555 








































































































































Auvnraxur 

COMPUTER 
ODUCTS 


16K Apple Ramcard 



LIST 195 

ACP 

95 


*59 


* FulM year warranty 
• Top quality — gold fingers 
* Expand Apple II48K to 64K 
Compatible with Z’80 SoftcarcT 

NOW AVAILABLE 

Apple lie 64K Add-in Memory _ _ . 

with BO Columns s I 49 9a 


32K STATIC RAM 



1$K 4 MHr Kit El 59.95 

18K4MH*MT 217.95 

32K 4 MH£ Kit 

* 32 K 4 MHz AST • 339.00 

BAfl£ 0 OARCJ 39.95 

BafuBdw/aH parts l«sa mem 90.95 


REPEAT OF SELL-OUT 
58 Key Uncncuded Keyboard 


This ps a new 5$ key eemn^nqr Keyboard 
manLif*clpr*>d by a major manufacturer 
tt is uncoded wfth SP5T keys u-nat- 
Octidd 1c any PC hoard. Solid molded 
plaaitc 1 r x 4" twee 


Unencoded 
Key Pad 

l S May Keypad with 
1-10 keys and Sab, 
relurn, i~), ft and [.}. 


% 


UV “EPROM” 

ERASER 

Model 

DE-4 

$89.95 



Model S- 52 T 


Hodtts d EPfiOM-e 

BE 0 ittrrn. 

S325.00 


16K Memory 
Expansion Kits 

for Apple/TRS-80 

5 PCS 4116 16K 

2QQ/25QnS (tj-j Q 

Specify oomtxit^f I 
CALL FOR VOLUME PRICING 


CORCOM FILTER 

# Popular 

^ CORCOM 
3is ^ Filter 

^ t Mas 

^ B amps *W 


Gumps 

Compalible Line Cord Add ... S3.50 


9 pcs 4164 
D-RAM 

$ 50 00 


AMD MODEM 1C 

P/N AM7910 
1 200 Baud 
5 Volts 

Special ACP Prlce S 99°° 


64K CMOS 



'269 


RAMCARD 

IEEE 

icmpatihle 
Uses 

Low Power 
aa 6116 ICs 
00 5V0H 

Single Supply 


INTEL 4K A t m a ? c 


Super Fast! 

Super 
Low Pcweri 



Pan No. 2147 


SI .95 ea. 


STEPPER MOTOR 


□perales by applying 
, ■-™ 12VDC in one dlnad- 

r 'l Eion and (hen revers- 

I ing polarity lor square 
/wave! U&era 12VDC. 
Clock Wise Flotation, 
naiad 3 FIRM at 4 
P P.S with a 5 degree 
topping angle 

a. 10 tor $34.95 



RSZ32 SIGNAL TESTER 

COEX RS232 
Line Tesler 
' (7l LIED PndicalcxB 

only *24“ 

Other Styles. Also Available 


INTEL CODEC 1C 

P/N 291OA 
For Digital 
Voice 

S 9 SS ~ 

Fry filter P/N 291 t?A S4.0S b«. 


pU&JLU Ilf 



SURGE 
SUPPRESSOR 

v “Surgeonics” 

^ Power Sentry 

■ 15 Amps 250 Volts 

WF Eranaieni Suppression 

ftCP S^Q95 

Low Price uu 


CONNECTORS 



Rtmais 

Hood 

Sat with Hood, Sale 

22/M S/T. KIM 

43/B6 S/T, MOT 

50/tOO 5-100 ConncCinr W/W 

50/100 S-tOO Connector S/T 


*525 
3.75 
125 
7 50 
2 95 
6.50 
495 
3 - 9 S 


* 


PARALLEL ALPHA NUMERIC 
PRINTER 

19 Column Printer prints. 16 numerical columns plus 3 
columns which have math, alpha and plher halations 


with lour bit BCD comparator circuit Prlnl rata. 3 lines p 


MICROPROCESSORS 


ZB001 SffJ.00 BWB-l tu» 6S02P (495 

3900 z90t ago sees u.bs 

996 J9dtA 143S 3033 12.B5 

it 95 ««Ut 4B95 flGT3N 34.B5 

F-8 C305O] 16.95 tad? 9.55 6755 49 95 

2650 16*5 15H*?* iS.M 6746 49.95 

1002 -9.7S IMfSind 29.95 6309 30.00 

806DA 4T* MOP 11.76 BO06 49.95 

6085 M.fiS fSBOe rS.95 68000 129.35 



EMI 

Blia/2O10$7.95 2t47$5u99 

6290 81 99 1 

5204-64 K 

5 95 411 

5.99 

5288 

1.49 

41 IB-2 

1.30 414 

4.B9 

C50B 

4.50 

4116-2 8/12.95 1101 

.99 

6518 

6.79 

2101 

SIS 1 too 

99 

6561 

3.70 

Z102 

79 4027 

469 

0304 

399 

21102-2 

140 4044 

199 

6805 

7.99 

21L02-4 

1.29 4050 

4.69 

0130 

S.S9 

2111 

3.49 4080 

4.69 

9140 

US9 

2112 

3.49 409S 

399 

93415 0 99 1 

2114 

1.99 4115 

1.49 

93425 6.99 1 

2114L-2 

3.25 4200 

7,05 



2114L-4 

22 9 4402 

1 99 

®\ 

2125 

699 5280 

4.60 


SUPPORT 

8166 59.95 

6259 50.95 

60047 S22 9S 1 

B150 9.SS 

8275 19.95 

6848E 

i 

1995 

6202 29.95 

8279 9.60 

46505 

22 95 

B2Q5 2.68 

6010 4.75 

6620 


B.95 

8212 2.75 

6B20 fl.50 

652? 


3.95 

0214 4.95 

6821 6.50 

8530-X 

24 95 

B216 2,75 

0828 10 50 

6532 


17.95 

8224 2.95 

6834 16.95 

6651 


10 95 

6229 2-&S 

6845 22.95 

280-PtO 

0,50 

B228 3.95 

8047 27.95 

ZBOA-RO 

0.50 

8243 9.50 

0850 5.25 

ZfiChCTC 

6.50 

8260 14.95 

6852 5.25 

Z0OA-CTC 

950 

B2S1 650 

6860 10.95 

ZafrDMA 

log's 

6263 11.96 

6W2 10.96 

ZGOA-OMA 

27.05 

8255 4.-60 

6875 536 

780-SIO 

24.05 

8257 9.50 

6B80 Z49 

2BOA-SII3 

29 06 


MOS PROMS 


2764 (flltkS) T: 

* (4KkS) T 


(6305 2TOat4S0ii5] S5 T5 

273? (4KM1) TS 1?95 2708 1630131 5.25 

2716/2516; 5V 1702* S.7S 

|2Kx8}TS 7.96 MM62C3AQ 14.50 

TMS2718. 5V, 12V 17,05 MM52D4Q B-B5 

375H, &V (45QnS) 3L5fl 


HI-TECH 


7511401 J5V| Upfw i'JHi 
2511-005 (5V| Ldm 1595 
rtl3-APU2ei4li*T r4» 

Wlffitr itl ASCII SMI* i j us MC4i5i4 (AM 
MCW6ET4D Maiii S^hW ri.15 L«M6«0 

ULUE475D AfthaCailriil (3 45 
17/1-01 I" F. Winning 74 as 1916026 m I2«l 
1711 DuBFlq 
1741-01 Dud 


3J5 


r rdf -02 Dun ritrtr, 
tnowi OSfro, 
nvMiaosnifBT 
tm Dali Sejunfc* 
SdHeiirtCnwaiiF 
onwital Envy 
ITDI labhBniiy 
■.tolairs 
94Sf-'iWlwH»qqw 
>750 Jit Digd BCD 
l4Hl>»ar 
MCALtMd 
DWO F D In A 


hksioij. rsw. m 495 

M9S A4l9HAnfti*UVg S98 

44 35 At519IMrlKli!5yi 5S5 

44 35 IMM02 7.35 

Vtt immh:i S 95 

1i 95 7350 USm 9.M 

1>95 tflTTGAK 

■3.90 aCi44ii 

72.IW 474? 

1156 WQ1M1 


7ft cwddta 
13 Wi rtlSKtn 
195 **5-2376 

595 Av5'W0t 

eil5f40AAC 


SOCKETS 




LOW PROFILE 
SOCKETS (TIN) 


E pinlJ* 

14 pJnLP 
16 pin LP 

15 pnLP 
20 pnLP 
22 pihLP 
24 pin LP 
SipintP 
40 pi n LP 


3L WIRE WRAP 
SOCKETS [GOLD] 


IF 


a pinvyw 

.56 

.54 

.49 

10 pin WWiTinfl 

65 

m 

.58 

14 pin WW 

.75 

73 

or 

16 pin WW 

BO 

.77 

.70 

IBpinVWV 

95 

90 

.81 

20 pin WW 

1 16 

toe 

SB 

22 pin WW 

145 

1 36 

1,23 

2* pin WW 

1-3S 

1.28 

1 14 

28 pin WW 

160 

1.53 

1,38 

40 pin WW 

2.20 

2-09 

1.89 


TBHQSK 

78MQ0 

7SM.G. 

UrfTOSAH 

LM3Q0H 

LM301GN 

LM304H 

UM305H 

LW30CH 

LM307CN 

Uvt^OSCN 

UwtaiSK 

LM31QCN 

LM311D/CN 

LM312H 

LM3T7T 

LM316CN 

LM31SN/H 

UM^K-XX- 

LM320T-XX* 

LhQSflH'XX* 

LM323K 

LM324N 

LM337K 

LM338K 

UA133N 


LM346N 

LM3S0K 

•LM368CH 

LMSBQiH 

LM372N 

LM376H 

LM3T7N 

LM380CN/h 

LM3S1N 

LM®3T 

LM^SH 

LM3S7N 

LM390N 

NES3IV/T 


NE556N 

NE561T 

NEse&N/H 

NE566H/V 

NE567V/H 

NESS2N 

LM702H 

LM709N/H 

LM710NTH 

LM7HWH 

LM715N 

UJC723N/H 

LM733N/H 

LM739N 

LM741GN/H 

LM741CN-M 

Uv1747N/rt 

LM74ehl/H 

LM7SQCN 

LM131QN 

MCI 330 

MCI 350 

MCI 350 


$595 

UU1414N 

SI .90 

1 40 

LM145BCN/N 

49 

1.49 

MC148SN 

99 

2-05 

MC1489N 

99 

.90 

|_M14B6N 

.69 

.35 

LM1556N 

1 SO 

1.98 

LM1620N 

95 

I-&9 

LM18SQN 

.05 

325 

LM1S6SN 

310 

J29 

LM2111N 

1.75 

.96 

LM290QN 

99 

1 49 

UW2S01N 

2.50 

1.25 

LM2917N 

2,95 

.86 

CA3013T 

2.19 

1.75 

CA3Q1BT 

1.99 

170 

CA3a2lT 

140 

1.49 

CA3023T 

299 

1.25 

CA3035T 

2.75 

1-35 

CA303aT 

1.20 

1.39 

CA3040N 

1,29 

1.25 

LM3053N 

1 49 

4.95 

CA30S9N 

3. IB 

05 

CAOOeON 

310 

5.95 

CA3052N 

495 

6.05 

LM3065N 

1.49 

.05 

CA3080T 

1.29 

176 

Ca:jo8iN 

1.60 

1,25 

CA3062N 

1 CR 

1.25 

CA30B3N 

1.55 

1.05 

CA3086N 

.BO 

1.20 

CAaotjgrJ 

2.90 

5.60 

GA3O90N 

349 

.98 

CA3097N 

1.99 

1 49 

CA3I30T 

V30 

1.95 

CA3140T 

1.19 

175 

CA3146N 

2.40 

27S 

CA31B0T 

1 10 

1,25 

CA3190N 

1,95 

1.79 

CA3410N 

59 

1.95 

MC3423N 

t.49 

1£S 

MC3460N 

395 

1.40 

SG3524N 

396 

1.95 

CA3800N 

338 

3.75 

LM3900M 

50 

39 

LH3905N 

1-10 

96 

LM3S09H 

36 

10.96 

LW3014N 

3.75 

125 

UvLjOISh 

3.06 

1.75 

LW3916N 

3.75 

1.50 

RC4131N 

2.95 

2-7$ 

HC4T36N 

1.10 

1 99 

FC4151N 

3,70 

.29 

RG4194TK 

4 95 

.75 

fiC4tft5TK 

5.40 

39 

ULN2001 

125 

1 95 

ULN2003 

1.50 

.65 

5N75450N 

.50 

08 

8N75451M 

.35 

1 15 

SN75452N 

49 

33 

5N75453N 

49 

1 .IB 

SN7S464N 

49 

TO 

SN75491H 

89 

39 

SN75492N 

69 

2.95 

5N75493N 

.BB 

1.99 

8N75494N 

89 

1.95 

TL494CN 

4 20 

1.95 

1.75 

TL406CP 

1.65 


74SOO 


74300* JO 

749124 

369 

743244 *2.09 

74S02 

43 

743133 

54 

743251 

1 35 

74503 

.45 

743134 

80 

743253 

1.35 

74904 

.52 

743139 

1.15 

74S257 

1.29 

74SOS 

52 

74S136 

i.eo 

743258 

159 

74.506 

49 

743138 

1 29 

743260 

,76 

74SQ0 

.40 

74513S 

1 . 2 s 

749280 

2.79 

74810 

42 

749140 

.79 

74329? 

2.00 

74311 

42 

743161 

1 29 

74323B 

2.35 

74315 

.42 

743153 

1.29 

745373 

3.10 

74S20 

.42 

74ST57 

1.2S 

745374 

910 

74S22 

AS 

743158 

120 

743337 

275 

74330 

.42 

743T6Q 

279 

743471 

7 85 

74S32 

.49 

743174 

1.49 

74B472 

7.05 

74938 

1 10 

749175 

1.4B 

749473 

7.9S 

74S40 

49 

743188 

2.30 

743474 

0 03 

74S51 

.42 

745194 

1.89 

745475 

0.96 

74S64 

46. 

74S1SS 

1.80 

749570 

B.7S 

74S6& 

43 

743106 

1.60 

743571 

575 

74374 

.69 

743240 

2.75 

745572 

683 

74S66 

.72 

745241 

2.7B 

749573 

8.05 

743U2 

72 

74S242 

209 

749940 

2/90 

743113 

72 

743243 

299 

743341 

290 


DIP 

SWITCHES 


2 Posh ran S .99 
4Posr1ran 1 19 
5 Piwrlion 1 29 
B ■POStlran 1.35 



7 P&Sation St 39 
B Position 1 49 
& Position 1 65 
10 Potation 1.69 


MUFFIN® FAN 

The dependable, low 
cost, largest soiling fan 
lor commercial coding 
applications 

• 105ctm tree aw dakvatV 

* 4 W sq. * 1-SCr deep 



SPECIAL PURCHASE 

1# $9.50u. 


SUPER 1C CLOSEOUT SPECIALS 


14411 

S7.S5 

6571A 

S8.0E 

80BOACPU 

£2.95 

5027 CRT 

J9B5 

40(25 

4027 

2S 

.65 

74L3866 

3/1 99 

SIC 2*52 

3.05 

2102 RAM 

TB 

2001 

3.85 

4028 

.85 

74L5377 

2/1 99 

8253 

6.95 

4060 RAM 

1.40 

8039 

3.06 

402B 

129 

74LS241 

2/1 00 

2758 EPROM 

2.05 

2732 

6.95 

MM5320 

599 

4030 

45 

IH59 

395 

1802 

H.05 

UPO410 

2.98 

0131 HAM 

1.99 

4031 

3,25 

6561 RAM 

295 

2804 CPU 

4.05 

UPtMII 

7-9S 

EMM4402 

1.09 

4032 

2.15 

LM733GN 

3/1 99 

6522 

6.95 

2708 EPROM 

8/29 95 

10415 

405 

4034 

3.26 

t.M3?3K 

3-96 

6502 CPU 

5.05 

2114 

8/14.50 

8700 A/D 

2/16 95 

4035 

9S 


7400 S 

.19 

7475 * .38 

74181 £ .SB 

7401 

.22 

7476 

34 

74162 

.09 

7402 

22 

7479 

4.60 

74103 

.07 

7403 

22 

7480 

.49 

74164 

.87 

7404 

22 

7402 

.95 

74165 

.87 

7406 

.23 

7483 

.66 

74186 

1.20 

7406 

M 

7485 

65 

741 $7 

1.06 

7407 

35 

7486 

.35 

74170 

1 69 

7406 

28 

7460 

1.75 

74172 

4.75 

7400 

23 

7490 

30 

74173 

.79 

7410 

22 

7491 

J57 

74174 

.00 

7411 

.29 

7402 

.45 

74175 

.65 

7412 

-09 

7483 

45 

74176 

.75 

7413 

.39 

7404 

60 

7417? 

.75 

7414 

50 

7495 

65 

74170 

1.34 

7416 

20 

740$ 

.69 

741 BO 

75 

7417 

2S 

7497 

2-90 

741 SI 

1.75 

7420 

22 

74100 

2.90 

74102 

-75 

7421 

35 

74107 

.32 

74164 

2 25 

7422 

.28 

74109 

37 

74185 

2.25 

7423 

29 

74116 

IBS 

74 IBB 

0.95 

7425 

$ 

74121 

.29 

74180 

3-00 

7420 

,20 

74122 

.39 

74190 

1 15 

7427 

2$ 

74123 

$9 

74191 

1.15 

7429 

.45 

74125 

.39 

74102 

.85 

7430 

23 

74128 

.44 

74193 

.85 

7432 

29 

74120 

.89 

74194 

.85 

7437 

J2S 

74132 

69 

74195 

.66 

7433 

29 

741 BB 

.75 

74106 

.85 

7430 

20 

74139 

.95 

74197 

.08 

7440 

19 

74141 

.70 

74198 

1.39 

7441 

.79 

74142 

2.96 

74100 

1.39 

7442 

57 

74143 

2.95 

74221 

1.10 

7443 

95 

74144 

2.S5 

74251 

.95 

7444 

Sfi 

74145 

62 

74273 

1.05 

7445 

79- 

74147 

1.95 

74270 

■ 09 

7446 

79 

74146 

1.2D 

74279 

.75 

7447 

85 

74150 

1.00 

74283 

1.40 

744H 

79 

74151 

07 

74264 

3.00 

7460 

19 

74152 

.67 

742B5 

3,00 

7451 

10 

74153 

07 

74290 

1 25 

7463 

.19 

74154 

1 19 

74298 

.95 

7454 

10 

74155 

78 

7436$ 

m 

7450 

25 

74100 

.78 

74366 

.68 

7460 

23 

74157 

m 

74367 

.68 

7470 

29 

741 BB 

1.65 

7430$ 

,68 

7472 

29 

74159 

2.49 

74390 

1.4$ 

7473 

34 

741 BO 

B$ 

74393 

1.90 

7474 

2A 



74400 

1.00 


74LS00 


74LS00S 28 
74L301 .29 

T4LS02 29 
74LS03 28 

74LJ504 .35 

74L3Q5 .29 

74LS0B 29 
74L506 36 

/4LS10 29 

74L&11 .39 

74LS12 33 

74LS13 47 

74LSI4 .95 
T4LS15 33 
74L320 26 

74L521 .33 

74LS22 $1 

74LS28 33 

74L327 33 

74LS29 .33 
74L530 29 

74LS32 33 

74LS33 ,55 

74i.fi.T7 4& 

744.538 39 

74LS40 29 

741,542 ra 

74LS47 79 

74L54S 85 

74LSS1 2B 
74LS&4 29 

74LS56 29 

74LS73 45 

74US74 42 

74LS75 59 

74L576 45 

74LS7B .45 
74LS83A -79 
74LS86 1 19 
74LSB6 45 
74LSSO .57 
74L392 75 

74LS93 75 

74LS95 ,aa 
74LS0$ SB 
74LS107 45 
74LS109 45 
74L3112 43 


45 


4009 
4019 
40H 35 

4012 .25 

40t3 .45 

4014 1.39 


1.19 

1.16 


74LS1133 ,43 
744.5114 .43 

74L312& .55 

74L3123 l.t9 
744.5124 1.36 
74LS125 .SB 
74L3126 .52 

74LS132 
74L513G .49 

74L5t3B jB5 
74L313S £5 

74LS145 126 
74LS140 1.49 
74LS151 .79 

74L3153 79 

74LS154 1.70 
74LS15S 1.19 
741S158 .99 

74LS157 .86 

74LS1SB .75 
74LS1B0 1.0S 
74LS161 1-15 
74LS162 1.05 
T4Ui63 1.06 
74LS1&4 1.19 
74LS1B5 .BB 
74LB1G9 2.48 
74LS163 1,15 
74L5168 1.16 
74LS170 1.00 
741^173 .39 

74LS174 89 

74L5175 89 

74LS1B1 220 
74LS190 1-15 
74L5191 1-16 
74LS192 .98 

74CS393 .96 

741 r Sl94 1 IS 
74LS1B5 .96 

74LS19B .88 

74LS197 -69 
74LS221 116 
74LS240 1.09 
74LS242 1.BB 
741.S243 1.69 
74LS244 1.49 


CMOS 


4037 31.» 

4040 1.29 

4041 1.25 

4042 .95 

4043 45 


4043 .99 

4043 4$ 

4050 .69 

4051 1.10 

4052 1.10 

4053 1.10 


4059 925 
4000 1.39 
406S .75 

4069 -35 

4070 49 

4071 .35 

4072 

4073 
4075 


74LS245 SSL20 
74LS247 MO 
74US24B 1,10 
74LS240 1.19 
74LS2S1 1.40 
74LJS253 1.40 
74LS257 .85 

79 74LS25& .SB 

74LS259 2.S5 
74LS260 .65 

74LB261 2.4S 
74LB266 .59 

74LS273 1 75 
74LS275 4.40 
74LS279 .59 

74LS283 -99 
74LS20O 89 

74LB293 .99 

74L&Z96 1.10 
74LS298 1.19 
74LB324 1.75 
74LS347 1.95 
74t_S346 1.9S 
744.5352 1.19 
74LS353 1.19 
74LS363 3.49 
744.5366 60 


3£ 
-35 
4Q76 1.20 
4077 .35 

4073 .35 

4081 35 

4062 .35 


74LS3B7 B9 

74L53BS .09 

744. S373 1.89 
74LS374 1.89 
74L5375 09 

744.5377 1.95 
74LS3BS 1.95 
74CS386 .66 

744.5390 106 
744.5330 1.95 
74LS3&5 1.70 
74UM99 2-3S 
74L3424 2.95 
74LS68B 1.75 
74L5G70 2.29 
61LS95 109 

81LS90 1.69 

81L597 1 69 

81LSS8 1 69 
PH ICING 
CALL 

mi F 1 EE 

408S 52.95 
4093 -99 

4004 2.96 

4098 2.29 

4099 2.25 

14408 12.95 

14409 12.95 

14410 12.95 

14412 12.95 
14415 0.95 
14419 4.95 
4501 .39 

4602 1.65 


4505 

4506 
4607 
4506 

4510 

4511 
4612 
4515 
4510 
4518 


4566 


37S 
f i& 
1.19 
1.39 
2,75 

1 4& 
1.39 
1.25 
4.96 


4566 2.25 

0OC96 1.50 
KJC97 1.25 


TOU FREE 

800-854-8230 

910-595-15G5 


Mall Order P.D, Box 17329 Iralnt, CA 92713 

Retill: 13106 E- Edinger, Sa dU AriCA 937OS 
|7I41 5SS~SB13 

542 W. Trimbit. San Jose, CA 95131 
{40B| 946*7010 


TERMS. y(j Oaan>€r&Cn»ck 0BimVnrti Pej^pruiJ 
■cheeks alio* 2 weeks for proceB5.nD mcfuiw Dnwiers 
License and -jedil cam Vina. AMEU C6 add 34t. 
service chw^ Add 3 1 * shipping & hRitKLTing or i7 iO 
whicwi^’ is Qreale' Add utMik kKflign cyders c* 
USfarcel Peal include leiepirane n./mner PfOCODs 
F*mces suctect Sd Charge Wklnout nolics ^mc ilrms 
SlJtyeci l&oncjriMlfl- right tp sunstituln 

rnanuiaclurer p#iji| ances may v»ry 
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ADVANCED I 
>-COMPUTER 


UST ACP 

Appie ue W/64K $1396,00 *11 95-0 

Apple lie System 1996,00 1885.0 

Apple I le Sysi w/EvI Text 21 95.00 1895.0 

PS* II w/C0fi1fC«4f 545 00 449-0 

Disk II w/o Content lar 395.00 358,0 

Monitor III Green 249.00 189.0 

S4jper Serial C«d 196 00 169-0 

Pa.altol Interface Card 1 65.00 1 39.0 

60 C ntumn Texl Card 12S.00 10S. 0 

E^lentteil 80 Column T(wt 395.00 249.0 

Dd Main k Pnnler 695 00 529-0 

"Apple Products Available In-store Only" 


SIEMEN’S SALE 


BSR-XlD Interface S 

Color lo Mono I/O Module 
Telephone Receptionist adapt 1 

PSaSrS/Bswn Emulator 1 £ 

AMDEK Duel 3" Amdisk 
(21 HllSCHi OS (250KJ E 

AST MegapluS - Card 
P/Pi MG-064. 64 K. Sfrr, Clfc E 

P/N MG -CI04SP. adtfl Ser, Par E 
P/Pi MG-2S6, 2&EK. Ser. tlk E 

P/Pi MG-2 56SP adtfi Ser, Par i E 
A$T I/O Plus" Card 
P/N l/O-SP. Clk, 13) Ser. Par ; 

AST Combo Plus' Carp 
P/N MC2S6SPC 2 S6K. dk, P/S 995 
AST PC 01Sk++- Card 
P/N MO-064, 64K Host Par E 

CACTUSTECHNOLOGY 
300 Sand Di reel Modum t 

COEX 

Extender Card 
PrololypeCard 
37 Pm *D" Connector 
Snap-In Card Guides 15] 

CORONA Hard Disk System 
CQRVUS H*rd OlaK System 
DAVONG 

5Mb Hard Disit 15 

12Mb Hard Dish 2-< 

MAYNARD Dish Drive Card 

Floppy Card w/Plaraller I 


Totally compatible 
to Apple Drives. 


You can now purchase Shugart compatible 
0“ Dish Drives below your existing 
— ^ factory direct priding] 


only A 

Controller 


Vista Quartet 

Equivalent 

to 


-Siemens SSOD FDDHKHS $1 W.00 m I 

Also, with purchase <ri Disk Drives you can buy the 
Vista V-1Q0G Dual Case wiih Power Supply and Cable 

toronty £375.00.Reguler Price 

OFFER LIMITED- SHIPPED IMMEDIATELY 

FACTORY FROM STOCK! 

WARRANTY 90 DAYS -DEM DUAMimES 


^Apple 

Drives 


Floppy Card w/Senal 

MOOSE SYSTEMS 

Mouse w/Mouse pad 
Mouse RS232 WO 

ORCHID 

Hr'Ree Graphics Adapter 
PEHSYST SpiClrutn (64-2S6KI 
F/N 5P64-CCP. 64K. S. S, P 
P/N 5P64. 64K 
64 K UM/ade KK 19 Ch.pgJ 
QUA DRAM Quad board {&4-250KJ 
P/N 064. S4K w/4 functions 
TANDON 1M t00-1 Ll60Kj 
TM 100-2 J32DK| 

TEAC FD55B [320K) Disk 
TG PRODUCTS JoyEtic* 

Track Ball 

VISTA 

MULTTCAHO */64K $PC 
MULTFCARO W/2SSK SPC 
64K Upgrade Kll <9 chipaj 
“MAXICARD-W/64K 
“MAXICARP- W/356K 
“MAXlCAflD" W/57&K 1 

“R3 MASTER" 7 functions 
DISKMAST^R <5V, B") 
ECONQCARP-5PO Cmltf _ 


Add 8" 

I JA-, Disk 
: Drives 

To Your 
Apple ll/lle 
Up To 2.4 Megabyte! 

NOW “ TRIMLINE V11 OO' with 
Tandem Thinline DS DD Drives. 

Tandort Dual DS DD-.$t $05.00 

Gums Dual DS DO. 1899.00 

Shugart Dual B01R . 1 295.00 


Unbelieveable 

Price! 


Assem bled and Tested 

n ACP has sold over 1000 of these IEEE 
compatible, low-priced, high-reliability 
64K Static RAM Cards. 

□ Single 5-Volt operation. 


(2) Siemen's 8" Disk Drives 
(1) Vista V-1000 Enclosure 
(1) Power Supply w/Fan, w/Cable 

acp $fioaa° 

Low Price 099 


AMDEH CORP 

300 Green 1 2" 

310 AmbST 12" 

CtUor 1 Composite 
Co kr IE RGB Hi-FTas 
Color III RGB Cnmm'l 
Color IV RGB Analog 
NEC 12-Green-NEW 
12" RGB {690 * 230} 
PRINCETON GRAPHICS 
RGB ISM lopkarike 


Optional COEX Interface Card 

to Apple.£49.95 


^0 Apple II16K 

Compatible with 

ZBO Snrtcard" ... PASCAL CP/M ' 

Full 1 year Warranty. Top Dustily by COEX 

low $CQ95 

PRICE 

Also from COEX NEW EPSON 
Parallel Interface for Apple. 

With cable.. $49.95 


HARDWARE 


PRINTERS 


COEX 


MONITORS 


Apple Compatible Software 


FLOPPY DISK DRIVES 

SINGLE-SIDED 8 


MORE IBM GOODIES 


Shugart SA.B01 R $365 5379 $369 Tarpon S4BM $366 5362 4353 

E-erne ns FOC DQ-0 196 169 Call 

DOUBLE-SIDED a 

Sl’ugan SABSifl SI 9 495 469 Siemens FDD20D-6 399 389 379 

□umt Datatr^ke 515 460- 465 Taman B4B-2 ' 479 475 469 

Shugarl 660 Thin 559 539 519 

SINGLE-SIDED 5W 

Shugarf SA4pa 210 206 19B Tandem TMtOO’ 205 1 99 195 

MPI 55i 310 3105 196 Pflrtec FD 20 Q 149 149 136 

DOUBLE-SIDED 5V+" 

Shu^ail SA4 5& 345 325 313 Tandcrt TMIDTO 259 26S 2S9 

feoec FD260 159 16 & I -19 

DOUBLE-SIDED fi'A" Thinlifib 

TEAC S' - Thlfllme 375 365 359 Gurre SVr TT|, rlinA 375 355 359 

DOUBLE-SIDED 3" 

Miiachi Call Call Cal! 

WINCHESTERS 5V- 

Sea®ale ST506I6ML! S99 5/9 595 Seagaie EPj 12i 12M 01 99C 975 949 

IMI 6B5 650 519 IMI 5Q12|12M£. 10BB 1076 1620 

IMl 5016|1 SMt; 1 313 1299 123 5 

SPECIAL LIQUIDATION - SMALL OTY 
SHU G ART 4004 
14 WINCHESTER 

P^_ - .1 Only 10 AvaiiabJs—SoHunyl 

1 ' { ). I : 14.5 MEGABYTES 

fa|, ' j List 2496.00 

b fli Special Sale Price... $995.00 


16K RAM CARO 


MODEMS 


Mail Drier P.D m m& I mine. CA 92713 

RetiltJ 13106 E. £ dings r, Santa Ana Cfl 9Z705 
PI4) 558-8813 

&42 W. Trimble, San Jose. CA 05131 
(4D&I 946-70ID 


800-854-8230 


9UKM5-1S65 


M0ft€ HARDWARE 

MICROSOFT 

LtST 

ACP 

ZBu Sotlcard 

5396 00 

624 9.00 

16K Ramcartl 

195-00 

89.00 

The RemlLm Packaoa 

6S5.C0 

054.00 

SSM 



AiO-ll 4 Fundort S<hisV 



Parallsl 

225.00 

1 79,00 

AIO Serial/Parallel 

195 00 

1 85..00 

EASTSloe 



Wildcard Appia 0 

149.00 

1 15.00 

KENSINGTON 



System Sawsr 

B995 

74,95 

KEY SOAR'D COMPANY 



Numeric Keypad 

149.95 

124.95 

Ajjpie II Joystick 

4995 

44. SO 

Apple N Handcontroltera 

29.95 

25.35 

KRAFT (IBM also) 



Joystick 


43. DO 

Hand Comralier 


40.00 

MPC 



12BK Buftbfe Memory 

B75-00 

699-00 

PROMETHEUS 



VERSAbo* Spool/BuTr 

249.00 

199 00 

VERSAcsrd Four-in-1 

199 00 

166.00 

AUTO DOC diagnostics 

9ft0O 

S2 OO 

VJSTA COMPUTER CO. 



Vis km 00 80^24 Card 

395.00 

219.00 

Vision 00 Visicafc &0 



CalPfcleh 

69.00 

49,00 

A800 ff' BskCflrrlr 

37995 

349-00 

Quartet Disk Drive 

B49.0O 

739.00 

Solo Dsak Drive w/Corrir 

'239.00 

249.00 

Soto Drive w/o Conlr 

379.00 

319-00 

Viala 5lk ,r DiakCorrtr 

92.00 

79,00 

Typeahead Suiter 

49.95 

35.O0 

VIQEX 



VideOlerm ©Ok 24 Card 

34500 

279. OO 

Keyboard Enhancer 11 

149.00 

129.00 

Son Switch 

35,00 

30 00 

Function Strip Kays 

79.00 

09.00 

1 PRACTICAL PERIPHERALS 


1BK Mtorcbufler 

259 00 

220 00 

32K MicrobuHar 

299.00 

253.0O 

Snapshot Qp 4 «n 

T49.Q0 

109.00 

VOTRAX 



Type Talk Speech 

249 00 

219,00 

Personal System 

•305.00 

339.00 

VYNET 



Apple l| Voice Syn 

39*5.00 

349.00 

Apple LI Telephone i/O 

295.00 

249.00 

$C0TT INSTRUMENTS 



voice RecoaniTn VFreo 

799,00 

575,00 

COEX 



16K RAM Card 

99,00 

59.95 

Fir a Nad Card w/cabks 

99.00 

40.95 

Apple ftctocard 

29.00 

19.9$ 

Apple Ertendercard 

29-00 

19.95 

Apple |ia Exl RAM Card 

199.00 

149.00 

CORVUS 



6 Mb Ha/0 Cks* 

375000 

Call 

10 Mb-HATd Diik 

5350.00 

C*« 

20 Mb Hard Disk 

6450.00 

Call 

ORANGE MICRO 



The Grapptar VO 1 Ptusj 

175.00 

139 00 

The Bcflerboard 

17$. DO 

139.00- 

SATURN SYSTEMS 



32K RAM Card 

219.D0 

17900 

12BK RAM C ard 

499.CQ 

439.00 | 

SCOTT 



ECHO El 

149.00 

129.00 

STREET 



ECHO i 

14900 

129.00 

LEGEND 



64 KC ll/lle 

327.00 

269.00 

I20KC IV tie 

599.00 

499.00 

IBSRC 16K Static 

14900 

135,00 

1 MOUNTAIN COMPUTER 


CPS Multltunctipn 

233 00 

169.00 

Music SySlein 

395.00 

335. OO 

A/D plus D/A 

35900 

299.00 

ROMP** 

155,00 

129.00 

MftR ENTERPRISES 



SteiTlenn 90x24 Card 

395.00 

269,00 

Sup'riUtod II 

60.00 

40.00 

Swp'rNtod ViigML 

esoo 

49.00 

Sup>Access (NeWl) 


can 

ALS 



The Cp/m Piuazaorawd 

399.00 

32 9.00 

Smarten™ flOn 24 Card 

24900 

279.00 

Tha Synetpizar Ffekaqa 

699.00 

549.00 


Circle 8 on Inquiry card. 
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■Eirrai Binizlair" iood 


0 

COMPUTER^mPHERAL SWITCHERS 

tcrniKl FTTT Bumbtr tf P*#fc*r»l| ll I ilntfp 05 part - pi* I linplt pmrtu E* tup. 

mt In M mart prlnliM la ipppafl 1 ilmjrt 
I I'M lit H utirif mlu«Bmpurir» — tow! tat 

. »m«L The Srhclto-SMtehn « itasmrtfl IB 
I Itrt UniWWSSiPV ■tlUliminO ft UrlplUMl n D a*W which Ebnirtm tmrtWij 

--—-...—, bj using j Satacto-Sirttch, jau aehterf 

zaimn ui pmwhsrais ft anrpjlar parts. 
haremri ft nha sirvici B yr iimiltd warranty mi dll 
S*l*tto'SwilCh» Nn {Krtrt nquJ'W Szt |Ktinl lW, i 7* i riH Zita It* 

RS232 SERIAL SELECTO-SWITCH 

■ Switches ill lines al asynchronous dell * Easy expansion of 
serial ports * Connectors are female DB25 type 

wan no._MCTirowi_ mee 

GRS232AB 2-Way Switch..$139.95 

Q H 5232-A B C 3-Way Swlleh . ..$179,95 

DB25 PARALLEL SELECTO-SWITCH 

* TftS-BG, Ap-plt, and ISM ccHruiatlble • Switches 24 tines [line 
1 Is ground) - Connetlors are female DB25 type 

Mtrf aamtfflM _ win 

OP24-AB 7 2-W«y Switch......... .$138.05 

GP24 ABC 3 Way Switch . . . $179 86 

CENTRONICS-STYLE SELECTO-SWITCH 

* Switches all 36 lines * Connectors are Female Centronics 

mt Jifl._aaflwnM _wag 

GCEMT-AB 2-Wey Switch.... .$199.85 

QC EN T-ABC 3 Way Swl tch $229 95 

Micro-Logic Corp. ''’t* " — 

MICRO-CHARTS 

* Fully dtt-Mmj tfjba * Imlanr «nn * HIM. hikJly crttip™hnimm * Campoti 
fiViKll In. durtilt crodil earn penile • Fartoct tor propammarr ft anginara 

■ Dear ft cnnctH ladles tar: lut Inslruchun sal, diMsaomhlr, ASCII, baaa corwr- 
Mjri, fllaci «4 Hast, mm para mi. lump. ratrrupi itruchii*- pmooi. cp» Ham. 

dlaqurra bug art«3. ft rrtsCJi itnrE 

BffiT M. KHKHK_ WIKI 

ML-Z8Q ZBO CPU .....$5.95 

ML BOflOA SOBCA/SOS5A.$5.95 

ML 6582 6502 (5SXXJ .$5.95 

M L'S04fi 6048, RnlotJvM, Algor 11 h ms $5.95 

ML 7400 540EU7400 TTL.$5.95 

BOOKS 

30DD1 N*licm*l CMOS thill 0Wk (tfflll . I6.B5 

C&4Q pagiM) 74C, CD*OOC, and JuP Ccmwartioro 

3DOCJ tlaitonal Unoor Oil* Booh LI 9BJq 111JK 

(UTS EMgflat Lh*. LF. ADC. DAC. LH Series 

3MM Njiianal Memory Doll Book (iWOl »-« 

(164 piUJMj RAM*, ROMs, PROMs, EPROMs 5mm 

3TOOT InlWUll hi l l Booh i;i991> 19 95 

11366 pages! Complete Hr* 

30016 N moral KudlrWfladk) H inrfOook (1*W) .X5.95 

LJ40 paaeaj Pre-Amp*, AM. FM 1 FM Steieo, Po*er Amps 

30011 Nelionei U™«r Application Handbook (>9HQ H5JS 

(736 f'406-5) Applloal ion Notes, Unmi Brief*, «u. 

3TMMZ Nallonal PAL Data Barttlfltf) 6546 

(176 POOW> Appllo*U0n Notes, Lmnor Brlfltn, nlH 

30013 Zlk>g Dali Book 1 1 M3| .S7.BS 

(611 pages) Mlcroprocea&ora and Support Chips 

210810 Intel Mimwf Campononli Handbook (t9S3> 114.95 

LTtt pages! Corilmna ail AppUcatlon NoL«, Arllclo 
RepHnlo, Data SIhoEb, and other design Inrormatloo 
on Inlet'* RAM*. EPROM*, E^PflCMs i Bobble Momonw 
J1DW4 tnlelNllorapfeHaeDrA P«r1ph«TBl HarrftaoobtfHSI li*-M 
(102T pegflsi Con Bin* Data Sheet* on »l| ot 

inter a f ‘ ‘ ‘ 


• Powerful - fully programmable 2K 
memory • Portable - x * IV - 12 
ox. * Expandable - Optional 15K RAM 
module * Single-key entry command % 

* Educallonal •Unique syntax-check report 
Codes for error Identity * Accurate to 9Vi 
decimal places for lull range math end 
scientific functions - Graph drawing and 
animated display ■ Advanced 4-ehip design 
combining power, portability and 
affordable price. 



TS1000.... $54.95 


ACCESSORIES FOR 




i 1000 and ZXB1 




1019 1 BwwhB a t iB, iti: r i r ■ 1 1“ itiii IS 1816 $49.95 
^pr^e-rOR) ‘ ' ‘ " TS204D $99,95 

■ - 5 rdta [i-3 in- turn TPP-3 S5.95 


Keyboard Mask for Your 
ZX81MOOO* Computer 



Tho JEH1 Kivbnnt Mi* proiii»eH u.wn a* 1H> 
ZXBindtB BE«4a cam pule* the 'ndivtrtir.il led al 
each BDypid r-n the lirflraord. T ha mas* hu i nli- 
ea eulllnfl around each fciypid allotvlnq Ihiusar hr 
1*Bl Bn* caneclty p»lllnrv their lirugEfi anln Ihe 


J£8fl 1 KEYBOARD MASK E9.95*BCh 

■ ZXBV ID» It ■ 


ZX81/1000* Keyboard 

Conversion Kit 



JE963'AK KrtyboBid Ccm<r«r*irtn Kil 

n**rM on u cue - u *mrrwn 
JEMZ K-nrhcRid CO*tr*rU&n Kit 


80-Key Keyboard 

■ -.V .'-'.-Svr.-^rl^ 



CA150C.$69,95 


95-Key Keyboard 



CAt54A......... $79*98 



CONTROL DATA KEYBOARDS 

* 7-bit Parallel ASCII 

* SPST Switching 

* FT7 Shielded Base 

* N-Key Rollover 

* 126 Character ASCII 

* Non-Slip, Non-Glare Keycaps 

* GDC752 Terminal Keyboards 

* Attractive Case 

These Control Dita Keyboards consist el i base, caver. 
m keyiMMrd sssflfnhly. and in intarfaca cabla. Cfiler 
jcisi): Harvesl gold and black. Color \ keycaps): Slack, 
blue, and red. Elactrlul r«bulrameal$: ■+ 5V * 600mA, 
-1.2V @ 50mA. Size: x 9"D x 3%"H Weight: B 

lbs. Ail unlti brand new in original boxes, speclflcaiiars 
iadidiri- 


2708,2710,2732 $ 2764 EPROM Programmer 

JE664 EPROM PROGRAMMER 

9K TO 64K EPROMS - 24 AND 23 PIN PACKAGES 

— PROGRAMS 2n6 r s W 16 SECONDS^ 

— PROGRAMS 27S4's IN 64 SECOAfDS — 

— ftnani. uttOilri Bid t*Bcki hr pranmly artud EPflQMi » Erhulildi PHDMs 
v EPftdM i » HSZ3ZC CrtB^gltf M*dP4 1t» k 


* B!3ZC 

ib RAM W h*vhu*d - Clunei* 


& 


ItnBjdpiipi*____ 

Ky MvhuMfl - Lh3i MM 1r«* l 

™ .. ____nt*t v Cdrilhl EFflSHSl. - PflWW In- 

1I3VAC. MHr -4 law irtBEr cnnsumplnn » En0KiwB Cate cjardinjlnd. 
Ub ptmH ttyniMftl mKfM mwn ih pikri - Sin »5-i, r B"l i i 
m * In.: a* bt 

JE664-A EPRDM Programmer . . .. £995.00 

■ I ft Ifilittj i IrcMH JM lfl* IfttgUlB) 


JE665 - RS232C INTERFACE OPTION - 

rjpbun impttmBnS WHnpulrt 4cou In 9w JB84h< t HAW Sample Kdiwva witrum m 
basic 3(«MiK] ter i«5-B0* »Mlei I. Laval II Cwnpuiar. bhkJ t*!b. 56M. ttuffl 
l gili B Inis ■ cud pvicy Slap bill 7 Qpwon nuy m adaplad lc cnhcn campu(Eva 

JE664-ARS EPROM Prog wJ JE6E5 OpIUm $1195.00 

x-^sfmhrtut and lmliid llhhliums McrtJlhi 


EPOOM dUMPEB MODULES - Th 0 JE«r t .iiimpfs urauu_ 

ly M™i#| li i piup In MkIuHj iha! Bn-HtiJEKi Irt Ci^p* ptuyrrtttmi™ p*m 
Ihe EPBQM ft KH%uru iFRMil sochul CDniutrUrtir W ItW jw*»tir EMOM 

Pin 

EF H-&M MftNUFACTIJBEft 


JW1BA 

JM1BB 

JU3JA 

JW3J0 

JU32C 


pi 

?7Tft.TMS?5ie 

rMS271fl 

373? 

MCUGEWM 

ucum M* 

37M 

TUtSZbfrl 

HW£Zr54E-1 


AMa.MrtPiola. Habnndd trtBl Ti 
mifli. Mutual*. N H |iua*i. NEC. T1 
UMtfola. rij+5v-li-c1J} 

MrtflfDli f I 

AUO FmrtBu.NEC.HMKrt.inm 


n 

Hn*£hi(31\n 


sn.yb 
Ilifi 
S14.S5 
.(14 U5 

sii n 

.(14.55 

4I4.EA 
IM.» 
(14.B 
31* SB 



Keytronics 90-Key Soft Programmable Keyboard 

WITH SECURITY KEYLOCK SWITCH 



firs Black Hole 
EPROM Eraser 

I e CMP* - ft WlnittBi 1 

Thl Black HA EPROM Liar will Lumpmriv di\1 safely ftiafie 9 CP ROM 4 m mi Ilian 
4 iruhilBS. In* SlKi HrtB nilitf utnmallc cas-sfllt* Hart-ig eraser laslunng 
ps mminiifl m a spmuf ALZAX (UV raliicUrtlj 1 si 9.1 
mu*#, ihe u-*t alma * an ami-sulc Qup Brti (3 *4 
incl. | cantatalng thi L PRO Ms te Ui erased inLa Ihe hading ikH an Ihe Irani mnrt nl 
eiica Hate TP* r«| n Imly aiKwnii*; m BiKb Mrtr brehn cup ftmj «di miu 
plart. lurni (Hi lhi UV lump* art) sS^tl lit lully idim irjfp fCMO&j' UV Inlnflrrnimn 
dual Umar. The percanldge eriiLre tana m monAifed enddlvl^ad an e Irani penal 
LEO luduul W ID* and rt Ihe rase ■cycle, the Blict Hate i{Kh Ihe big Upk un- 
lalntng rtn 1 ram EPKMi and luras vH powr 

PAHT NO. PflICE 

ULV-008 RartlacttmetTL LBmut lti| EHS-QOft £29.95 

ERS-008 Ee-BBr.Aulo EjBttft LEO HAadaul . £249.95 


IBM MEMORY EXPANSION KIT 


SAVE HUNDREDS OF SSS BY UPGRADING 
MEMORY BOARDS YOURSELF! 

Motl or th* popurtr nwifiocr tKrtrrti allow you lo idet an addlUonil 
&4K, izek, 19ZK, w 256K. The 1BM64K KIB will populale IMof* boards 
In E4K byli Incrantanli, The til It simple ta Install — lusl Intarl Iht 


□I MaiEchoa. Dliecllana ah* Included. 



. bdaid rsa1ur*9. a BrOucIty keylock, Rndudna two kByij Id tuiirj jijamil 
ui-iButhfiNzBH uoo: an 11 -key numeric keYPOd; cursor control*; and IQ uaor.proqramtnMblfc kuyn. ElBCtneaJ re- 
DulienMnlL a 5VDC. Color (uaa}: WtBte. Color (kaycaos): Black. Gampfel* With case, keyboard aaasmbrv. 
40-incO hntoHaco cnbie. and schematics. Wngni: 7 H». 

Part No. KB270 ..... $79.95 each 



ATARI PADDLES 

JSP(2).$4.95 pair 

ATARI DRIVER 

JSD(t) ..£2.95ea. 

^ TV GAME SWITCH 

ggi __ -- Usfld on Atari Cosmei 

lealty biemlshed. 
tunctlonal. 

TGS-1 $2.95 ea. 

Digital Thermometer Kit 

Dvitl imiqn — iwhck 
conlfrtl* for IndiKjrtouidflrtr 
or dual monitoring — can be 
branded (o MC teel Con- 
LlrtuQua LED .B- AL. display. 
Range. WFlo 1BB"F JD'C 
Co tOO'C Accuracy ±1* 
nominal Calibrate f&r 
Fah it eitherii 1 Celsius 
Simulaled walnuL case. AC 
irenn *ijaap adaplor Inchrdad Siir 

JtjUU .... . $ jy.9b Bll J L k 3'; 'Hi H ”D. 

Universal -_Computer Keyboard Enclosures 

^ ' 'ffTE'' ftertt ttort-Tw EncBsurea 

*rt Designed Irt easy i&K&fic*- 
tan. Hiflh stnnBth wan mrtsHO 
and neefis In mwna brawn linlBh 
f^T BUJInj rort/bannm pane hr wjuiwv 

B*m»niinl KWi' Top.'Sfll IHW.5 BHT 
/fir IlKk alum jiwtlna !*» I £00 Hnah i gnld line 
fj? cnlw | lot best palm Mftaion »h*i modilicitiirti 

_ ^ Yanlid rap ft muicro panels in' cwnrg ?-li[.ancy 

j M \ R<?fl ennsiriKUBi urcwles unlUthed ipotaninns 

—1-«A$$art«)iyNirui;hni*Lnrtdea. 

DTE-3 Panel Width 7.5'.. . $24-9£ 

EJTE-11 Panel Width 10.13^.. ,$27,95 

OTE-14 Panel Width 13.5'.$23.95 

DTE 20 Panel Width 19^5 # .$34.95 


zrufita,-wii 


3'L* 3~VM X l-Jk-H 


MICflD SWITCH 85-KCV KE¥80Ami 

Wrt* PfUEtHinH Kiyhoinl. it ftn Eiofl D*i4 EeahHllHi. Sanrty YWh* *5V6C M?ln i 
■ QWERTY, MAllaml Air hvt* Da Tanar art uard prncrLiing luKHai. 

Part No. BSSDtQ-l S29.95aach 


HI-TEK 144(ET NUMERIC KEYPAD 


Part Ns.K 14 


.SS.95oach 


IBM64K (Nino 200ns E4K RAMs) $59,95 


EXPAND YOUR MEMORY 


TRS-S0 to 16K, 32K, or 48K 

■'Modfil s = From 4K to 16K Rflfjiiirtts ft) One Kit 

Model 3 = From 4K to 48K Requires (5) Three Kits 

Color = From 4X lo l&K Riquirei ft) One Kit 

1 iquiwHd wit* Cipiaikin lurd ue ta +4H two KNi Haoulrad 
— On* KB ftivand hr utl IN H Expaniten — 

TRS-16K3 -MOrs lor Color & Model ill.SI2-91 

TftS-16K4 * 250fli for Modetl SI 0-95 


TRS-80 Color 32K nr G4K Conversion Kil 


£ayy Id Inalall kit ckirmn complete mth ft n 41S*-2 l200na> Ealft 
(Tynamit: HAM* ft Donvarsltm docuUMirl la I Ion CnnrtMs TftS^U cOJOf 
oornpulera with f eke* it board a. A *11 new color computers, lo 32K. 
Minor modltrcarion* ot 32K memory wi h allow the uw of atllhe &4K ol 
in* rtynimic HAM promdnsg you h*vos FLEX 006 operating eyalcm. 

TRS*G4K2.£54.95 




POWEn SUPPLY + 5V0C @ 1 AMP flEOULATED Tr,a»etldti Taeft 

ttaithrt 1 5VDC 4* 1A dill* i- 39YDCI raa. input naVAC tWr f-tai* iwjthVMlMl Mll-anclHid 
tn* ft ll 3 DM4. nk£k paatf »i. I 7'Q I 2>'H WT 3 lbs 0*1* Hurt W 

Port No. PS5119-4S. 114.95 ejett 


POWER S UPPLT + SVDli vT 3 M t rESULME{j " 

input: nftyAC. ir-ruU)Hi Outwri' SMftC Adpnrtt* a 3 «*? fi 

rant "MM. mpan ft Nan* mrnn .jpp-p-?- 1 

4WT * Z.Tr'tfl-'H . id. 11 In Orta ihttL hT j 


K I* 3.5 ami. MMlU 
# ULrtCDfltdiwB.SLrt: 


$29,95 sach 


POWER SUPPLY +5VDC @ 7 5 AMP. 12YUC @ t.5 AMP SWITCHING 

input 1UVAC. ftti-EDNz it- 3 imp/Z3DVftC. SflHi iff 1 ,G ima Fin ur* ■'linear juppiy surd m 
DMiritfi/iSrtYACI Pmpml SYKflfT Bimp. JTUDCCJ l.(JPp. Bit &a pm HfU HWr'Wi 
I 3*k"H, m. | b 


Part HQ, PS94V0S 


$39,95 each 


5 V** Mini-Floppy Disk Drive 

FOR TR540 MCMJ£L I - COLOH HUIPUTER 
FflUuitE smglB or doutt? OhiMv ■n&:crif*(i modi FM 
un^e. W-M drtUa deraiy Sni. lira r^rwee lm» >;■ 
IW- +IMIC (*C.BVI 1W nw. «-5VK 
r ±0 2Wt 0 flA m» Jhi k dc il now aora ite hi;i case. 
0 mw EMVta uiCte; 5>Dd luu oar. del Ml. 3K te 
Sirt 5W r fTD k 3*01 

Parr No, LloNlad Ouanirryf PrtcH 

FD200...S179 + 9S 

Sjngte-SJded, *fl tracts, Z6DK byia* capadtr 

F0250.$199.95 

Dcu&rv-sidod. 35 Iradu, 435K bYtn capacllr 



POWEfl SUPPLY 4-Chsnrel Swltdiieg - Apple Cempettbto 

FDR U3ft Aft U EXTERNAL HWER jURPLY FOB AARLt 

ItatrapnOHrt mml.cnmpffte, tihhlrtrt, mndicii aquIoMt j*J prUbKJ iDMlrht ippBeftlHni. I*- 
pirt. W-13QYAC 4r-4*tlHi Output' +4VCI: ffl*. ftVDC st 1 A 1 *1!VM ft- U, -1ZYK p 1A 
Lite Ht.; tS^V R|##M Hntf C^p^ 1 W.^wreunidil pntsctwn Ad|- iv mjui nut- 

. . .$59.95 each 


_■... ..I r ,, .. .. wl%- 

1 ms i^i/ftn * i-ww i «,iftrtg F H. wt. tvi 1 

Pari No. FCS-604A 



$10.00 Minimum Order — U.S Funds Only 
California Resittente Add 6V*% Sales Tax 


Shipping - Add 5% plus $1.50 Insurance 
Send S.A.S.E. for WonlWy Safes Ffyerf 


Spec Sheets — 30c each 
Send $1.00 Postage lor your 
FREE IMS JAiMECO CATALOG 
Pricses Subject to Change 



Mill (Jrdwr EiAttrafiiCS ■ Worlilii'idi 


ameco 


ELECTRONICS 



1355 SHOREWAY ROAD, BELMONT, CA 94002 
e/83 PHONE ORDERS WELCOME — (415J 592^097 Telex: 176043 


8: FLOPPY DISK DRIVE 

Shogert 80IH 

compatible 

* Single-Sided 

* 77 Tracks 

* 400J90QK Bytes 
Capacity 

* Industry Standard 

Tiw FDD 100-6 9' Floppy Ora* Drtn (industry Scanatetfl Ft*iur&s 
ateflle at dbutHr deniity. Rp-oieitifl mu*]; FM ati»oli MFM doubte 
d*n*iiy, Transfer rate: bl1a(Bec. eln^la (fenaHy. 500K diteJaac. 

double flanarty Th« fddhso-S I* designed to wofk with the *lrtpl*< 
sided wyn sectared IBM pishellq I pr «q. dish cartrKJga Power 
115VAC ff SHOhl + 2JVDC ® t.7 amps me*- +5VDC ^ 1.2 ampa 
maoi. Uni I an plcluten sbou* (dmaa hot mclurlp wfl*. pr?i»dr supra ly. or 
csblrtak Size: S.SS'W a 14-l a 4,S'H. Wa.pha U Ida. IncL B&ra>g. 
manual. 

Pert Nw- PfJoe 

FDD100-8.. $169.95 ea./ 



Circle 219 on inquiry card. 


BYTE August 1903 559 




























































































































AT LAST! CP/M 68K®!!! 




SIXTH ANNIVERSA 

NOT JUST AN ORDINARY SALE! WE HAVE SLASHED PRICES TO THE BONE AS OUR WAY OF THANKING 
YOU, OUR VALUED CUSTOMERS FOR 6 YEARS OF LOYALTY. WE'VE CONTINUOUSLY GROWN AND EXPANDED BY 
0FFERIN6 YOU THE BEST VALUE FOR YOUR MONEY WITH THE BEST AFTER-SALE SUPPORT 


<! 

ompuPro 




CPU BOARDS 

6SK - 66000 16 BIT CPU 

16 bit 6 or 1D M Hi on-board sockets for 2716, 2732. or 2764 
EPROMs tor up ho 8K x 16 ol memory 


Part No _ Uticflpttin 

BTGHT184A A&T 0MHz 

BTSBTIWC CSC 10MHz 


U» Mci Or 

$50500 $512.95 

SOSO GO $765.00 


CP/M 66K HOW AVAILADLEU 

Now CompuPro and Digital Research bring you GP/M for the 68000!! 

BTGBTCPMB0K 66000 CP/M* $ 350.00 

FORTH OPERATING SYSTEM FOR 66K CPU 

Req uires a DISK1,64 K of Compu Pro memory, and an I NTEflFAC ER 3 Of 4 

RTGBT6SKDS FORTH operating system $200.00 


CO-PROCESSOR 6066/6087 

16 bil a Of 10 MHz 0086 CPU with sockets for B0fl7 and 80136 
S 750.00 jmM 


BTGBT1I6A 

DTGRT186C 

0TGBT1BBA67 

BTGBT186C87 


A&T 8MHz 6086 only 
CSC 10MHz 0086 only S 850.00 S 7 64,69 
A&T with 80S? option SI 050.00 $939,00 

CSC with 8087 option" 5116D 0D $ 1065.00 

‘8087 Limns clock speed to 5MHz 


DUAL PROCESSOR 8085-8066 

G w S MH 2 provides Hue 16 Bil Powet Willi a standard 8 bilS-100 bus. 


0TGBTI6I2A 

A&T6MHZ 

S4 95.00 S31 5.97 

6TGBT18I28 

CSC 6/0 MHz 

S595.00 $497.87 


CPUZ - Z60D CPU MOW 6MHz! 

3/8 MHz ZSOB CPU with 24 Bit Addressing. 

FASTEST ZSO CPU AVAILABLE I 


BTGBTt60A 

BTBBT1BUC 


3/6 MHz WIT 
3/6 MHz CSC 


$ 325.00 $228.95 
3 $3 “ 


$42590 $374,87 


DISK CONTROLLERS 

DISK 1 DMA aOPPY CONTROLLER 

FsSl DMA, Sod Seclor. Controls Up to four 8" or 514" Single or 
Double Density Drives! 


$489.00 
$450 E 


1.00 
£595.00 
$368.95 
5550.00 
1148.95 


B5P0BI71ICPW A&T w/CPM 2.2® & BIOS SG7O.0D 
WhEn pinchased w/twu 0" disk drives only 
BTGBT171CCPM CSC w/CP/M 2 2* & BIOS $770.00 

BTBIT17U Disk I Controller A&T $49500 

BTGttmiC Disk 1 Controller CSC $595.00 

BTGBTCPflieO CP/M 2.2* Tor Z80/8085 w/mannal & 

BIOS 0” S/D disk 

BTGBTCPWB6 CP/M 2.2* fur 8086 w,'manuals & BIOS £258.95 
B" S/D disk 

DISK 2/SELECTOR CHANNEL 
HARD DISK CONTROLLER 

Fast DMA 2 board set controls 4 Shugarl 4000 series or Fujitsu 2300 
type drives Includes CP/M 2 2*' 


BTGBT177A 

BTGBT177C 


Assembled & Tested 
CSC 


$795 90 
$89500 


$568 95 

S05O.DD 


M-DRJVE/H HARDWARE LOGICAL DISK SYSTEM 

I nteriaces through two I/O pons, and runs at IDMHzlEEF 696 compa tible 
Requires any CompuPro CPU and a DISK 1. Each board contains 512K of 
last, low power (90QmA) RAM. wilh parity checking, 

M -D RtVE/H w/sottware AST $ 1095.0 0 S 1249.95 


8TGRTI97A 

8TGBH97C 


M-DRIVE/Hw/Saltware, CSC $209500 $1495,00 


STATIC RAM 

RAM 17 - 64 K CMOS STATIC RAM 

12 MHz. RAM 17, 2 Watt DMA Compatible 24 Bit Addressing 


BTG8TI75A64 

BTGBTI75CB4 


64K A&T 12MHz 
64K CSC 12 MHz 


$49900 $460 00 
$599.00 $550.00 


RAM 16 - 32K x 16 BIT CMOS STATIC RAM 

8 and/or 16 Bit 12MHz, RAM 16, 32K x 16 or 64 K x 0 IEEE/696 
16 Bit 2 Walt 24 Bit Addressing 

$550 00 $510.00 


BT66T16DA 64KA&T12MHz 
BTG8T1BQC 64K CSC 12MHz 


$650.90 $610 00 


RAM 21 - 129K STATIC RAM 

816 RAM 21 12MHz, 128K x 8 or 64K X 16 IEEE/696 
0 or 16 Bit 1 2 Amps, 24 Bit Addressing 


8T68T1B0A 120KA&T 

BTGBT19UC 123K CSC 


$1095.00 $058.95 
$124500 $1125.00 



I/O BOARDS 

SYSTEM SUPPORT 1 MULTIFUNCTION HOARD 

Serila port (software prog baud), 4K RAM included, 15 levels of 
internet, real time clock, optional math processor. 


Pin He. 


BIGHT162A 
BTGST162C 


BTG0TB232 

8TGBTt62AHl 

8TGBT1B2CM) 

BTGBT162AM2 

BTGBT1B2CM2 


Assembled & Tested 
CSC 

Math Chip 
Math Chip 

A&T w/8231 Math Chip 
CSC W/6231 Math Chip 
A&T w/8282 Math Chip 
CSC W/B232 Math Chip 


lifl Price Pur Price 
$450.09 $300.95 


$550 00 $495.00 
$19500 
$195.00 
$645.00 $538.95 
$74509 $870.00 
$645.00 $538.95 
$745.00 $870.69 


MPX CHANNEL BOARDS 

1/0 Multiplexer, using 0OB5A-2 CPU on board w/16K RAM 


DTGQTIfiBAIO 

DTdBTIBBCIB 

Assembled & Tested 5 

CSC 

1649.00 $584.89 

$749 00 $874.89 


INTERFACER 1 

Two Serial 1/0 


8TGIT133A 

BTGST133C 

Assembled & Tested 

CSC 

£295.00 $198.95 
$37000 $32f.D0 


INTERFACER 2 

Three parallel, one senal 1/0 board 

BTGQT1S0A 

BTGDT15DC 

Assembled 8 Tesied 

CSC 

$32500 $249,00 

$399.00 $359,00 


INTERFACER 3 

Eight-channel mutb-user serial 1/0 board 

BTEITI7488 
BTfiBTl74Bt 
BTGBTI745A 
0TB8T1745C 

Assembled & Tested 

CSC 200 hr 8 port 
Assembled & TEstetl 

CSC 200 hr 5 port 

$699.00 $448.95 
$849.00 .$741,16 
$ 599.00 $518.95 
$69900 $62 6 69 

fNTERFACER 4 

Three SeriaL 1 Parallel. 1 Centronics Parallel 

BTGBTI67A 
ate&Ti67C 

Assembled & Tested 

CSC 

£45000 $314.87 
$540,00 $414.67 

S-lOO MOTHERBOARDS 

Active Termination. 6’12'20 Slot 

BTG8T153A 
6TG6T153C 
0TG6T154A 
BTGBT154C 
BTGBT1554 
BTG8T155C 

A&T 0 slot (2 lbs.) 

CSC 6 slol (2 lbs) 

A&T 12 stol (3 tbs ) 

CSC 12 slot (3 lbs.) 

A&T 20 slot (4 tbs) 

CSC 20 slot (4 lbs.) 

$140 00 $125.00 

$19000 $155.00 
$175,00 $155.00 
S24C-.0C $220.00 

$26500 $235.00 

S34D.00 $319.00 


California Computer Systems 


Z60 CPU 2 or 4MH % 

On board RS232 Serial port On board 2K Monitor, ROM. Power on 
lump to any location in 64 K, LEO status indicators for ROM select. 



halfstate and interrupts. 


BTCCS2110A 

Z80A4MHZ CPU A&T 

CO271901 

£32500 $258,95 

BTGCE2719DI 

2 Serial 2 Parallel, A&T 

CCS27201 

$360.00 $288J 5 

BT9CS27200I 

* Port Paialter A&l 

CCS271001 

£275.00 $211.95 

BTCCS271 DO! 

4 Port Serial, A&T 

CCS2600 

$32500 $278.95 

BTCCS263BDI 

Assembled & Tested 

CCS206601 

$550,00 $426.95 

64K Dynamic S-100 RAM Cmmemco CROMIX™ Compalible 

BTCC32DB601 

Assembled & Tested 

CCS2422A 

$45000 tmm 


Floppy disk controller w/CP/M 2.2* 


BTC C$24224 Assembled & Tested $4 

Circle 322 on Inquiry card. 




105 

2 Serial 3 Parallel S-100 Interface 


UncrtttiM 


Us! PriCI Oar Price 


HT3SJNI05JL 


Assembled & Tested $329.9Q $260.69 

106 

8 Port Serial 1/0 S’100 Board 


BTSSMtaUfl Assembled & Tested $550.00 S450.0 

KM 

2 Serial 2 Parallel I/O S-100 Board 


BTS.SMI04A Assembled & Tested $29000 $245.00 

2706/2715 EPROM PROGRAMMER fr EPROM BOARD 

Programs 2708 and 2716 EPROMs. Holds4 2708s(4K) or4 2715s (8IQ 

Assembled & Tested $265.00 $219.87 


DUAL. 


NON VOLATILE CMOS RAMS 

8. 16, of 32K. 8 or 15 Bit Date. Battery Backup On Board 6MHz 
Bank Selectable 


ftTflULCMEMt BK A&T 
BTDULCMEMIl 16K A&T 
BTDUICMEW3? 32K A&T 


$495.90 1450.00 
$595.00 $580.00 
$695.90 $650.00 


256K DYNAMIC MEMORY 

256 K, 239 ns access t ime, 2 x 128K organization, 24 bit addressing 
parity error detection 


9TD0LDMEIK256K Assembled & Tested $1295.09 $1195.00 


32/64K EPROM DOARD 

0 or 16 bit data, holds 2716s (32 K), Of 2732s (64K) 


8T80LEPHOH32 For2716dMT 
STDBLEPH8IM4 Fw 2732s A&T 


$295.90 $275.00 
$295.00 **7500 


A/D CONVERTER 

12 Bit Resolution 16 Of 32 Channel Input 


BTDilLAI M12 Assembled & Tested 
BTDULAIMIZB Without Instru Amp 


$695.00 $885,01 
$645.00 S590,01 


D/A CONVERTER 

4 Channel, 12 Bit 3 Output Modes 


BTD ULA0M12 Assembled & Tested 


$695.00 $811.95 


/ 


SIERRA RATA SCIENCES 
S-lOO SDC DOARD 


Z80A 4 MHz, 2 Serial R5232 interfaces, 1 parallel interface, 64K RAM. 
Floppy Disk Controller, provisions lor one 2732 EPROM — 

ALL ON THIS ONE BOARD!! 


BTSPSSBC 

BTS0S.CPM 

BTSPITURBDS 


Z80A SBC A&T 1695.00 1655 00 

CP/M® Operating System on B" disk SI 50.00 

Single User TurboDos lw on 8” disk $450 00 

Mu lit-User TurboD&s"* on 8" disk $750.00 
36 MByte Hard Disk (45 Bk.) $3695.00 $3250.00 

S-lOO zaOA SLAVE SDC 

ZBDA4MHZ. 2 RS232 Serai ports, 4 parallel ports, 64 K RAM, EPROM 
Programmer Used in mtrilFuser computer system wilh 5DSSBC. 

inomcii Slave m SBC A&T $825 DO $585.00 


STIC PI 2231 


wit no 


in tercontinentai 
Micro Systems 


Z60A DMA SDC & ZOOD SLAVES 

S-100 IEEE/696 COMPATIBLE -1 YEAR WARRAHTTI 


CPI '48000 FEATURES: 

* 4M:Hz ZBOA 64 K RAM 

* Floppy disk personality card 
included for 5 W‘ or B rr 
floppy disk drives 

* RS232 personality card included 
t Two senai - two parallel i/Ds 


SLAVE PWXESQA 

• ZSQ 4 or 6MHz CPU (specify 
at lime ol order} 

• Two sertel - iwu parallel I/Os 

• 64 K RAM 

• TUB BOO OS compatible 


Fart Numter 

Oe&cHpilDn 

Urt Price SALE PRICE 

BTfC1HCPZ48000fl SBC lur B ,J lloppy 

$995.00 

$695, H 

0TICWCP748OOO5 SBC lor 5V*" floppy 

£995.00 

$695.00 

BT1CW25BHMB 

256 KByte RAM 

$995.0 D 

$695.00 

BTICMGPS4X 

Z8QA Slave 4MHz 

£475.00 

$449,00 

Bncwcpsax 

ZB0B Slave 6MHz 

$550.09 

$455.00 

BTICMRS212 

RS232 Persortafily Card 


$ 25 OB 

flricMtEPrra 

Centronics Parallel Personairty Card 

$ 20.00 

BT1CM8FD6 

6” Floppy Disk Personality Card 

$ 36.00 

BTIEH5FD6 

5V<*" Floppy Disk Personality Card 

3 33.00 

BTICWGLK9AL 

Clock Calendar 


$ 48.00 


»U«UE uiimaedc /LWu,™*.'! r9in^ 700-SAA4 - ^Irv/inoA ^7-14^ AAH-IAIf 





























































PRIORITY ONE IS NUMBER 1! 


OTHERS COME AND 60, WHILE WE HAVE BECOME THE LARGEST MAIL-ORDER DISTRIBUTOR IN THE MICRO¬ 
COMPUTER INDUSTRY. ORDER WITH CONFIDENCE. WHEN YOU HAVE A QUESTION, WE LL BE HERE NEXT WEEK, NEXT 
MONTH AND NEXT YEAR! WE RE NUMBER I AND STILL TRYING HARDER! 



64K 10MHz LOW POWER S-100 IE EE/STATIC RAMS 
RAM 17 RAM 16 


64 K a BIT / 24 BIT ABDRESS 

BTGBTRAM17 List Pnce: $499.00 


64K 8 or 32K 16 BIT / 24 BIT ADDRESS 

BTGBTflAMIB List Price: $550.00 


PRIORITY l 

9161 Deenng Ave„, Chatswodh. CA 91311 

ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CALL C210T 

;rms US VISA, MC. BAC, Check Money Draer, U.S. Funds Duly. CA residents add Sales Tew. MINIMUM PREPAID (jRDEfi $1iTD0 


visa 


709-5111 

Terms. U.S. VISA MC, BAC, Ow*. Mom* tfflw, U.S Hinds (My CA reskhtme add 6V« Safe Tax Ml NIMUAIPREPAID ORDER $1 JM Include MINIIAUU S H IP- 
PI N G & HAN D LING ol S3 00 lot the first 3 lbs. plus 40f lor each additional pound. Orders over 50 lbs. set if height mltocl. Jusl in case, include ynur phone number. Prices 
subject to change without notice. We will do our best to maintain prices through August. 19B3 Many cpiantities are limited Sorry, noraincteeks, nq rounds nr exchang¬ 
es on sale merchandise Credit Card orders will be charged appropriate freight. Sale prices for prepaid orders only. We are nci rRsptmsibte Tor typo^apical errors. 

Circle 322 on inquiry card. 


BTGBTEHC20DK 20 sfoj desk top (Sh. Freigtil Collect! $695.00 
BTGBTENCZQRW 20 slot desk top (Sh. Freigfil Collect! $795.00 


P#H Ha. 


Description 


• Fully static design eliminates timing problems 
associated with Dynamic RAMs (<4 Watts) 

• Guaranteed to work with any IEEE/696 S-100 
DMA device 

• 24 bit extended addressing — mmm 

• 8 or 16 bit data AfEUI f 

• Single 6V operation 1W ■ 

• Assembled and Tested m 

BTGBT1MA 


RAM 22 12 MHz 

ninates timing problems SUPER SALE PRICE: 

lie RAMs (<4 Watts) ^^ ^ 

any IEEE,696 S-100 ^ f500*00 


EACH. WHEN YOU BUT 2 OR MORE 

$ 1595.00 


S-100 MAINFRAMES 

PARADYNAMJCS 

BTPDN201B0 IS Slot desk top (45 lbs.) $660.00 

BTFBNZB1BR t8 slot rack mount (45 lbs) $695.00 

RTPDN2918S 18 sJpt w/pwrer-se^ floor standing $1195.00 
(shipped freight cdtect) 

BTPDN2818 Same as above w/nc power up seq. $1150.00 
(Shipped freight collect) 

SIERRA DATA SCIENCES 


H3DSMF 


12 slot mainframe {30 lbs) 5595-00 

Same os above w/no power up seq. $595.00 
(Shaped FrgiflM Colled) 

Q.T. COMPUTER _ 

BTQTCMF Mainframe I no motherboard (45 lbs.) 5305*00 
HTQTCRFI2 12 Slot mainframe (45 lbs) $469.00 

BTQTCMFl B 18 slot mainframe (45 lbs) 5409.00 

BTQTCMF2? 22 slot mainlrame (45 lbs) $530.00 

BTQTCMFRID No motherboant cutouts for two $345.00 

5W H drives (45 ib&) 

OTITCMFMB6 6 slot two 5%" cutouts (45 lbs) $530.00 
STQTCMFND12 12 sfol Iwu 514“ cutouts (45 lbs) $560.00 
8TQTGMFDDG 8 slot two 8" cutouts (48 ta-s) $530.00 

BTQTCMFDDB & slol, two F cutouts (46 lbs) $595.00 

BTQTCMFB D1 1 12 stoL two F cu touts {48 lbs) $625. 00 

COMPUPRO 


CVT 


POWER 


SUPPLY 


Power Supply SperiflciHoNi: 

For 12 Slol MtCROFRAMES. 6 V 9 17 A, ±T6V 9 2A 
For 22 slot MICRO FRAMES: &V 9 3QA, ±16V (® 4 A 

AC input may range from 70 - T40 VAC 


HEtyt 


DUAL QUME 8" FLOPPY DRIVE, 

CABINET, DMA S-10D_ 

CONTROLLER, $ 1595.00 

AND CP/M® 

Fmm 


BTmSBTSTKW (Shipped freight collect) 


YOU SAVE 
$1419.77!! 


tw Mm 

$»zs.oo 

ItTsln 

j 1177 

S30M.T7 


SAVE $1030.001! 

CABINET AND 2 QUME DT8 DOUBLE SIDED DRIVESt 4 005 Of) 

PROVIDE 2.4 MBYTES OF MASS STORAGE!! >TGiT206liP (StiWt 50 Bis.) List Price: $2325 .Qd| 


128K RAM 21 

Fully static design uses less power than dynamics 
(1.2A typical} 

24 bit extended addressing 
8 or 16 bit data 
16K window deselect 
Switch selectable PHANTOM disable 
Fully DMA compatible 
Assembled and Tested 

BTGBTRAM21 LIST PRICE: $1 295.00 


12 MHz 

SUPER SALE PRICE: 


$650.00 

EACH, WHEN YOU BUY 2 OR MORE 

$695.00, 


BTHDLNCS11I 1? slot desk tap (Sh WL 26 lbs! $737.00 

&TRDLMCS1Z? 22 slot desk top (Sir Wl 44 lbs) SRBt.OO 

BTO0LRN12 12 slot rack mount (5h. Wl. 38 lbs.) $679.00 

BTHDLHMZ2 22 Slot rack mount (Sh. WL 46 lbs,! SimOO 

12 SLOT MICROFRAME WITH 
COTOUTS FOR THREE 5%" DRIVES 

This MICRO FRAME is for applications where space is a limitation The 
power supply supports tbe 5-1BQ bus, and three floppy or Winchester disk 
drives. Each power supply output tor the drives are ±5V 9 4 A, and+12 V 
9 8A. The S-100 supply provides -1-6V 9 15A and ±16 V (& 2A 


BTHDLTF12 12 slot desk top (Sh WL 4 I lbs.) $960 00 

BTHBLBFI? 12 slol rack mount (Sh. WL 46 lbs) $1053.00 

8" DISK DRIVE ENCLOSURE 

The power supply ol this enclosure has the capability to drive 4 half-height 
floppy disk drives, 2 Winchester hard disk drives, or a ccmbinalion of 2 
haff-height floppies and a Winchesler drive In tbe same cabinet Power 
supply outputs are +5V 9 7A.-5V 9 3A,± 12V C* 4 A, and +24 V 9 8A, 

BTHBL0DE6 Desk top disk enclosure (45 lbs) $910.00 

STHQLOOEBR Rack mourn disk enclosure (45 lbs.) $1915.00 

ERNATIOWAL INSTRUMENTATION, INC. 


H INi'E 


THIN 

THREE 

8 " 

DRIVE 

CABINET 


* Supports 3 halt-high B” disk drives * 5V@ 6A,-5V@ 1A.24V@ 6A 

• One AC power connector for one full size drive * 5 V output over-volt¬ 
age protected • Optional disk environmental monster Is available to 
monilor and alarm yog te internal temperature reacting dangerous levels 

Pari No. Utl Price SALE PRICE 


BTTIIUOETTT $49500 S375.00 

WITH DICK ENVIRONMENTAL MONITOR: 


BTIIIUDETTTEM 


$584.95 


$425.00 


ompuPro 




IEEE/696 S-100 - ULTRA LOW POWER! 


RETAIL STORE PHONE NUMBERS: rChotsworth:^ r213 > l lOO-SA&d - C74A\ aao.aaaa 
































SIXTH ANNIVERSARY SALE! 

NOT JUST AN ORDINARY SALE! WE HAVE SLASHED PRICES TO THE BONE AS OUR WAY OF THANKING 
YOU, OUR VALUED CUSTOMERS FOR 6 YEARS OF LOYALTY. WE'VE CONTINUOUSLY GROWN AND EXPANDED BY 
OFFERING YOU THE BEST VALUE FOR YOUR MONEY WITH THE BEST AFTER-SALE SUPPORT 


SIEMENS FDD100-8 

8" FLOPPY DISK DRIVE 
SINGLE SIDED, DOUBLE DENSITY 
SHUGART 001R COMPATIBLE 

90 DAY WARRANTY! 

ONCE AGAIN, YOU RECEIVE THE 
BENEFIT OF OUR UNEQUALLED 
PURCHASING 
POWER! 


DUY DRIVE G CABINET 

TOGETHER AND (SAVE!! 

DUAL 8" SIEMENS FDD1008 
DUAL 8" CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 

(Include $30.00 lor shipping) 



$175m I each 

CALL for 1 0+ 


* Prcilcve Pressui* Frflw Cooling * Krngeti to tor easy access 

* Power Supply 4A@+5V, 3A;n'.+24V * Heavy non-lie* 030 aluminum 

IA 5V base 

* Each output B intHvutoaHy Fused * Modular power connectors 


OEM INQUIRIES INVITED 

(Include $700 per drive In shipping] 

8TSIEFD01008 

ORDER NOWAND SAVE! 


IF BOUGHT SEPARATELY: SBSO.OO 

ANNIVERSARY SALE PRICE: 


$ 625.00 


BTPOBINSIE (IDelude £30 00 lor shipping) 
RTltlFDEOM CABINET ONLY {Sit WL 38 lbs) $ 295*00 


S-100 DUAL 8" SUBSYSTEM 


HTCCSZ4Z2A 
BTSfEFDDIOOa 
BTM IFDEOD2 


S-100 Disk Controller with CP/M 22 * 
Siemens Double Density 8" drive 
Dual Horizontal Cabinel 
with Power Supply 
and Data Cable 


1 $330.00 
t S350.ua 
1 0295.00 


1 $ 35.00 


$1016.95 


SAVE $43*95!! 

_ DON'T 

flfl MISS OUT! 

_ m. MW M Diner Ho. 

BTFDB5IESUBI 


$975 


Unekide 530 flO lor shipping! 



OUR FINEST DUAL 8" 
DISK DRIVE CABINET! 



FEATURES: 

• Positive pressure Farced sir cooling for reliable disk drive operation 

■ AC input Via 3 wire 7 loot international cord/socket set 

• AC input EMl tillered to sfex amps to help prevent disk crashes due to 
power spikes and Fine noise 

• 14 gauge main chassis 

■ Integral power supply with 5V $ 6A/-5V C* I A/24V & B A 

• Double^sided custom PC power board and supply 

■ Each DC supply and AC separately Fused 

Part No UsJ Price liar Wit 

fSh Wt 40 lbs)$495.011 $349,00 


With augmented power supply to handle Tandem Slimline or Winchester 
disk drives includes the disk, environment monitor 

BTltlUDIOtMAUS iSh Wt 4D lbs F $73300 $025.DO 


With Dusk Environment Monitor tor cool, reliable apBatim __„ 

BTHIUDEOfUEM !Sh Wt 40 lbs.I $534 95 $395.00 


S-100 HARD DISK SUBTYSTEMS 



* WJ n» 

morrow n 

COMPLETE WITH S-100 
CONTROLLER, CP/M 2.2* 
AND MICROSOFT BASIC VS.2 

Description Utl Price Oar Price 


BTMD5M20S 20 Mbyte 8" £4495.00 $3250.00 

(Shipping Weights M20 37 lbs. M26 (3 boxes) 0. 26. 4 45 lbs each) 


ADD-ON DRIVES 

(Does not include software and controller) 


BTMDSABMID Id Mbyte 8" £2795 90 $2050.00 

*TM9$AMM» ?6 Mbyte 14” $349500 $2075.00 

fShipping Weights MID 37 Ife M2G |2 t»xesl 26. 4 45 lbs each) 


DISK DRIVES 

TANDON 5 Vi" HARD DISK 


TN0TM50T 1 platter & Mbyte rSh WL 9 lbs.) $749. BO 

I BTTNDTM602 2 platter 12 Mbyte (Sh WL 9 lbs.) $095.00 

| BTTNDTM503 3 platter 19 Mbyte (Sh WL 9 lbs.) $1049.00 

DUAL HARD DISK ENCLOSURE 


For above drives 

TANDON 5W 


*395.00 



BTTNOIMID01 1 Skied 48 TPI $225.00 2 FOR $195.00 each 

DTTNOTMt002 ?Stded48TP! $200.00 2 FOR $235.00 each 

BTTNOTMI003 1 Sided 98 TPi $275.00 2 F0RS250.00 each 

BTTNDTNHQ04 2Stoed96TPfc $390.00 2 FOR $365.00 each 

(IMpplai Wil|kb u abcQi Hem: 5 Ikt. eich) 

MPI 514" FULL HEIGHT 


flTMPlSl* 1 Sided48 TPI $200 00 

BTM PI 52' 2 Sided 48 TPI $270.00 

STM Pi lit* i Sided 96 TPJ $275,00 

BTMPF92' 2 Sided 96 TPI $400.00 

"Replace with an "IT (or the MPi style bezel, or wrth an tor Shugarl style 
bowl (Shipping Weight 5 tbs) 

MPI 51A" HALF HEIGHT 

BTHPiSai 1 Sided 48 TPI (Sh WL A tbs) $250.00 

BTM PI502 2 Sided 48 TPF (Sh Wt 4 lbs.) $300,00 

BTMPI901 t Sided 96 TPI ($h Wi A lbs) $300.00 

BTMP1BQ2 2 Sided 96 TPF (Sh WL 4 lbs) $355.00 

SHUGART 6” FULL HEIGHT 

■muMlR t Sided lie lb&) $399,00 

QUME 8" FULL HEIGHT 

BTQMEDT8 2 Sided (tfl lbs) $480.00 

2 FOR $460.00 ea. 

MITSUBISHI a" FULL HEIGHT 

■niTMZIMtaa 2 sided lia IUsi $390.00 

MPI 8" FULL HEIGHT 

BTMPI415 1 sided (11 fts) $380.00 

&TMPI42S 2 Sided(11 lbs) $480.00 

MPI 8" DUAL HALF HEIGHT 

(SAME SIZE AS ONE FULL HEIGHT) 

ITMFWID 1 sided (22 lbs.) $760.00 

0TMrn?O 2 Sided [22 lbs) $870.00 

TANDON 8" HALF HEIGHT 

BTTNDTMI4I1 1 sided (9 lbs) $ 385.00 

t FOR $375.00 ea 

BTTNDTM84S2 2 sided t9 tbs ] 5495.00 

2 FOR 475.00 ea. 1 

MPI 6" HALF HEIGHT 

BTM P141M t sided 1 11 lbs,) $380. OO 

BTMPI42M 2 sided (11 lbs.) $460.00 

5V4" drive cabinets 

DT/MA1 C5 Single Oft w Cabinet (5 to) $69. OO 

BTJMR2C5 Dual Stf ” Cabinel (9 lbs) $89.00 

BTJMRZG5C J MR2 C5 wt inter nar date cable (9 lbs ) $99. OO 

DUAL 8" HALF HEIGHT _ 
FLOPPY CABINET 

* 24V ® 4A, 5V 0 3A rrn 

*5V 9 SDOma nil 

* Fan cooled ^ 

* Socketed power connections WR^ 

* All supplies regulated List Price Our Pries 

STIIIDTUHKt Dual Ttiin LineCatxrel(12lbs.) S225~00 $l6!>~.B0 

BUY THE CADINET 0 DRIVES AND SAVE! 

With 2 Tandon Thinlines 

fiTPOtlllTNOi Cabinet W/2TNDTM8481 -1 sided (30 fcs.1 $885,00 
BTPDBIHTND2 Cabinet W/2TNDTM3462 - 2 sided (30 IbS.) $1115.00 

With Z MPI SliiTtlines 

ITPblmnpii Cabinet wt? wipmim i sided (30 Ebsl $ 520.00 

8TPDBIIIMPI2 Cabinet w/2 MPW2M - 2 sided (30 tbs) $1080.00 

Options 

BTIHOTURPIMT MPI drive adaptor mounting kit (2 lbs.) $24.15 

BT1IIDCCSHU Shuoart / AC.'DC pawer connector kit [2 lh£,l $14.95 
[For lull sire single SAflOl or compalibfe drives! 


RETAIL STORE PHONE NUMBERS: (ChatsworthO (213) 709-5464 - (IRVINE:) (714) 660-1411 










































PRIORITY ONE IS NUMBER 1! 

OTHERS COME AND GO. WHILE WE HAVE BECOME THE LARGEST MAIL-ORDER DISTRIBUTOR IN THE MICRO¬ 
COMPUTER INDUSTRY. ORDER WITH CONFIDENCE. WHEN YOU HAVE A QUESTION, WE LL BE HERE NEXT WEEK, NEXT 
MONTH AND NEXT YEAR! WE’RE NUMBER I AND STILL TRYING HARDER! 


APPLE ll/lle DISK DRIVES 

Drive. Cartridges DMA Cnntrotfer, Cabinet and Power Supply 

FULLY APPLE II COMPATIBLE 
ADD-ON DRIVE 

omrisa itM (Snipping weight 6 ibsj $229.00 

DISK DRIVE WITH CONTROLLER 
BTVTS3111 (Shipping Weight 7 lbs) $289.00 
BTYfSAFDC Apple II Drive Controller $79.00 

6 MEGABYTE 
DISK SUBSYSTEM 



BTTIS1840 List Price: $1549.00 SMI: $1299.00 


PRINTERS 


■i rnim-iin 

COEX 
80 F/T 
DOT 
MATRIX 

_ PRINTER 

BTCOMOrr Parallel interface 80 cps (21 lbs) ftMJI 

RTCOXBOFTSER Serial Interface 30 cps (21 lbs.) $1*9,90 

BTOOXAPLINTP Apple II Parallel Interface (1 It) $49.95 



-IL 






GEMINI 10 & 15 


BTGEMI9X 120 cps Parallal InL 80 CCl {20 lbs) $319.00 

STGEMI5 100 cps Parallel lut 132 cel. (26 lbs.) $439.1)0 

SHEMSERINT Serial Interface card for SOS.BO 

GEM t OX and SEMI 5 [IHp 



AKhOM COflPOfWrON 


OTAXMEPfOOA 30 cps fl col Pol rnalrix (I t lbs.) 


OK I DATA 

8T0KIDAT0ZAT TRACTOR INCLUDED (25 IUsl) 
BTDK10AT83AT TRACTOR 1NCLUDE0 (35 tbs) 
BT1KIDAT92AP OKI DATA 92 A Parallel (25 lbs ) 
BT0KI0AT92A* QK1DATA92A Serial (25 lbs) 
BTDKIDATB2AT QKIDATA92A Tractor [2 lbs) 
BT0KI0AT93AP 0KIDATA93A parallel (35 lbs.) 
BTOKIOAT93AS 0KIDATA93A Serial (35 lbs) 


$4400 
$7200 
$400.00 
$599.00 
$ 79.95 
$830.00 
$995.00 


T50 cpS 

* 40 cps (Letter quality) 

* Serial 8 Parallel Interface 
■ Double wirde characters 

BTTALHTlfiUL 160 cps 50 col (21 lbs) 
BTTALMT1S0L ifiO cps 132 col. (28 lbs.) 


QUME LETTER QUALITY 
PRINTER 

BTQMI5945 45 cps Sprint 9 [49 lbs.) $17BB.00 

BTQMES955 55 cps Spring 9 (49 lbs.) $2! 95.00 

BTfMESH4B 40 cps Sprint 11 (45 lbs.) $1380.00 

BTQMESH RS232 RS232 Module for Sprint 11 (3 lbs) $ 99.00 

BTQMES 11 CENT Cenirouics parallel lor Sprint 11 (3 lbs.) $ 90.00 

HTQMESI1 IEEE 444 ILEE4&0 Module for Sprint 11 (3 tbs.) $ 99,00 

BTQMESI11BM IBM module for Sprint 11 (3 lbs,) $ 99 JB 

BTQHEBDT Bi-Direclirxial Tractor (9 hs) t 349.00 

BTQMEWB Wire basket (2 lbs.) $ K.00 

BTpMECSF Cut Sheet Feeder (29 lbs) 3 649,00 


MULTICARD 

MEMORY & I/O CARD 



■ 64 K RAM Expandable 
to 256 K 

• One RS232 Senai Poll 

* One Parallel Printer Port 

Bm$»256fl5 


* Real Time Clock 
Calendar with 
Battery Backup 
(Shipping Weighi 1 Ibl 
List Price: $595 00 


ANNIVERSARY SALE PRICE: 

$329.00 




MAXICARD 

PERSONAL COMPUTER RAM CARD 

POPULATED IN MK, Z56K. Of 576K 



$229.00 


MANNESMANN TALLY 

LETTER QUALITY DOT MATRIX PRINTER 


Tractor and Iriclion feed 
"Bullet* Fror cast frame 
with metal cabinet 

$589.00 
$704.00 


• Runs at full speed with 64KS2Y9.00 

no waif States BTVIS0576M List Price: 3379.00 

• Parity can be disabled SAVE $ 1 60 m 00 " 
at User's option 

• On board parity bit on 256K $489.00 

each Byte BTHIS05TB258 List Price: 3789.00 

• Fully expanded a lull ~a i/e e-ion AAlf 
578 K8 Dn one card 

• One board fills entire 
primary RAM address 
space available 

• Full Vista 120 Day SAVE $450,001.' 

Warranty 

• Available with 256K 4 576K boards only (Sb Wt 6 tos.| 

(JBM rs a trademark of International Business Machines) 


5’A" FLOPPY DISKETTES 


Z?D6N*rrVi ^ggiUrvi 


576K $849.00 

BTIIS0576576 List Price: St 299 00 


FEATURES: 

* Includes rairrtorcemerit ring 

* 106% Surface tested 


Write protect with tabs 
Lifetime warranlyl 


SINGLE SIDED 


40 TRACKS — 
DOUBLE DENSITY 

ORDERING INFORM ATI ON 
BTfimiWl Sett Sector 
BTULT514ID 10 Sector 
BTULT514I6 16 Sector 


1 BOX 
OF 10: 
2 

BOXES: 

10 

BOXES: 


$ 25.00 
$ 40.00 

$180.00 


■nillUAQI Soil seclm 40 Hack. 2 sided 
DHJLI32410 10 sector. 40 hack. 2 srflwl 
mLTS24l( IS sector. 40 hack 2 sided 

1 BOX OF 10 2 BOXES 10 BOXES 


$35.00 $60.00 $280.00. 


PRIORITYl 


MONITORS 

COLOR MONITORS 


li 



6TTAXR6R] 12" med res. RGB (29 lbs) 3399.00 

BTTAXHGB3 12" high res RGB (29 lbs.) 3699 06 

ITT AM ID-03 Apple II RGB InL w/cabte (1 1b.) 

BTTAX410-80 Apple lie 6= III 80 col. RGB inf (1 lb) 
ITTAXIDMHGR IBM PC 1 ' 1 RGB Cable (1 lb.) 
BTTAXRRfiAPl Apple lie & III RGB Cable (1 lb) 


$328.95 
$4fB.87 
$125.DP 
$179 DO 
$19.90 
$lft.DO 


SANYO 


iTtYQVMC7D13 13" NTSC w/SQui>£f (35 Vts.) 3G5D.OO 3349.00 

DYSYODMSI13 T3" RGB (35 fc) 379500 $498.00 

RTSY0AYM255 25" RGB/NTSC $795.00 $698.00 

(25" Monitor shipped freight cctfeet) 

BTSmemillCX 12" gram |24 Ids.) S29DM $159.0$ 


SERIES 10 PROGRAMMABLE CALCULATORS 

List Price 0er Price 


BT MP-10C Sctentirpc 
87 HP-11C Adv. scientific 
87 HP-12C Adv financial 
87 SC Adv, sc) w/malri* 

8T NP-18C Digital £ Computer science 


3 70 00 
3 90.00 
$ 120,00 
$120.00 
$ 120,00 


$50.00 

$70.00 
$09.00 
$90.00 
$99.00 


BT KM) C Handheld computer 
HTHF41GY Handheld computer 
w/5x Ihe memory 
BTHmttMA Card reader 
RT HP62153A Optical Wand 
BTHF921I1A Cassette drive 
ST HP62152A Thermal Printer 
BTHPB2183A Video Interface 

(Shipping Weights on above It 


$19500 $f 59.00 
3275,00 $019.00 

$195.00 $ 159.00 
$125.00 $ 09.00 
$45000 $349.00 
$450.00 $349.00 
3225.00 $170. OO 
1 5 lbs, each] 


ENHANCEMENT MODULES: 


BTHF1Z1HA HP-IL module $125.00 $95.00 

RT HP02178A Quad RAM module $ 7500 $59.00 

8T HP8216DA Extended functions/ $ 75.00 $ 59.00 

memory module 

BT HP9218IA Ext. memory module £ 75.00 $50.00 

BTHPW1WA Time module 5 75.00 $59.00 

(Shipping Weights an above Items; t lb each) 

KF-75C PORTABLE COMPUTER 



BT HFOOGTfrISOH VtaCale* ROM lor HP-75C $1108 

BT H809875-ISOII Text formatter for HP-75C I 95.00 

RT Hn0875-I58l2 Surveying Pac lor HP-75C $295.00 

HI KF80875-158I5 Math Pac lor HP-75C $145.00 

OT HP80075-15035 Date Communications Pac for HP-75C $145.80 
BT HP80075-13BIB Graphics sokitIons book $45.00 

(Shipping weights tor above items 1 lb each) 


ELECTRONICS 



(Shipping Weights on above emulators: 3 lbs each) 

HP-41 C/CV HANDHELD COMPUTER SYSTEM 


IT HR786 (Sh WL 9 lbs.) List PricE t99I.00S7S5.OO 

ACCESSORIES FOR HP-750 


^161 Deerinq A/e. Chatswa I h. CA 0311 

ORDER TOLL FREE (800 420-5922 - CA, AK, HI CALI (213) 709-5111 

Terms U S VISA, MC. &AC. ChEck. Money Order. U S Funds Only CA residents addSafes Tax MINIMUM PREPAID ORDER SI5.00. Include MINIMUM 
SHIPPING & HANDLING of S3 DO tor rhe fire! 3 lbs. plus 404 lor each additional pound Orders over 50 lbs sent freight collect Just in case, please include your 
phone number. Prices subject to change without notice. We will do our best to maintain prices through August 1903, Credit Card onfers *itl be charged approriate 
freight. Sale prices for prepaid orders only We not responsible tor typographical errors Circle 322 OH Inquiry card. 


RETAIL STORE PHONE NUMBERS: rChofeworth:') f2131 709-5464 - (IRVINE:'! r71iTv 660-4 AA 1 













































BTY5LS0SW Black * Wh.to 12" $695.00 (41 Ibs.J £525.00 
BTVSLSOiN Green Screen 12” *770.00 Ml Hk-1 $ 655.00 

FEATURE COWPflMSQH CHART 


Till S Swrvei 
Detached Keyboard 
N-Key Rollover 
Audible Key Clk* 
Menu Set-Up Mode 
Status Line 
Full 5 Anribuie 
Selection 
Smooth Scran 
Line Drawing. 

Character Set 
Stock Mode 
Insert; Delete Line 
Bi-Directional 
Aux Pori 
Columnar Tabbing 


MODEMS 


SUPER DMM SALE! 

— <gfc HITACHI 


U.S. 

ROBOTICS 


TX Rates VES RD NO NO NO 

Answerback User 

Programmable VES to NO OPT »D 

VISUAL 55 6 930 

Same as above with additional inseri/deteto character, 12 d§t program¬ 
mable lunclipn keys, selectable scrolling region, programmable message 
training codes, and' Hafflftme 1510 compatibility. 


* Eight measurement functions 
with auto rangmg * Data hoW 
tea Eure * Continuity beeper • 
Temperature measurements (ex¬ 
cept HITVR3550| * .5 to 1% 
accuracy * TOM input imped¬ 
ance « 250 V overload protec¬ 
tion on all resistance functions 

* 1 tOD VDC or B5P VAC over¬ 
load protection on volt scales 

} U*1 Wee Bur Priet 


BTUSHADWUflZA 120 P baud Auto Or ig/ Answer $5 99. EH) *495 
BTUSR PASSWORD 1200 baud Auto Or ig/Answer 544900 *379 
BTUSHTfLPACt Password: Comm Software 6” CP/M 79, 
BT1TSRTILPAC5A Password Comm Software 514” Apple 79 

BTUSRMLNK300 Micro Link 300 Baud *1/9 00 $159 

BTVSRMUNI200 Micro Link i?OQ Baud *449 DO $369 

BTUSRAUIK30D Auto Link 300 Baud $21900 Si 75 

BTUSRALKK12QO Auto Link 12D0 Baud *499.DO S399 

iShipptnq Weighls un above Hems: 4 lbs. eachi 
SEE RAGE 30 OF THIS MONTH'S BYTE 
FOR MORE INFORMATION 


BTY5L55GN Green screen 12" (Sh WL 41 lbs.) SM9.00 

RTlfSUaOGN Green 12” CRT [Sh W( 41 tbs.) *120000 $895,00 
OTVSL33014GNGreen 14”CRT iSh Wt. 41 lbs) SI250.00 *949.00 

TELEVIDEO 


$105.00 

$130.00 

$ 100.00 

$15.00 


5127,00 
*157.00 
SI 87.00 


IlMTltm 5% Autoranging DMM 
BTHinR5525 25% with lamp 
BTHIHftl5IQ 1% with temp 
BTHITE7D3 Soft carrying case 


D.C HAYES 


$695 00 $S14.95 
*779 00 $229.00 
$24900 $199,00 
$39900 $349.00 
$379.00 $299.00 


1200 Baud Srnartmodem 
300 Baud Smartmodem 
Chronograph 
MiCToModem IDO 
MicmModem li 


BTFLU8022B Handheld DMM 25% Accuracy 

BTFLU8Q2ID Handheld DMM .5% Accuracy w/ccmd 

BTTLU8020B Handheld DMM 1% Accuracy 

BTF L08024 B Handheld D M M. 1 % Accuracy. Pk & Hold 

{Slipping Weights cm above items: 2 lbs. each) 
SmURQIGA IDA Tfu RMS Bench DMM (6 lbs.) 
BTFLUR010M1 FLU8OI0A w/battery (6 lbs) 

ITF1UWIM Low Ohms Tru-RMS Bench (6 lbs) 
BTTLOBO12A01 FLU8012A w/teftery (6 fte) 

RmUBQSOA 4 VjD ig 1 1D MM w/Frequency Counter {2 tbs.) 

877100062* 4.5 digit Handheld DMM 12 lbs.) 

BTFLUB050A 4.5 digit Tru-RMS Bench DMM 16 lbs,) 

BTHOBO50AOI F LD80 5QA w/beltery (6 lbs.) 

RTFLUCSG’ Soft carrying case (*10.0 


0TPD8Tim52Pw, '2nd page memory kit FREE (A *95. DO Value)* 729.1® 
BTPD8TWB504F w/2nd. Sri & 4lh page memory kil FREE *929.00 
(A 285.00 Value) above items. 37 lbs. ea. 

amwio 80 col. terminal (Sh. Wt 37 lbs.) $55*. 85 

6TTU970 14” 80/132 col. terminal (Sh. WL 40 lbs.) *1019.00 

LIBERTY ELECTRONICS 


BTUBIW Freedom 50 (Sb WL 3D 1b*) 

ADDS 


BTRIXR212A 1200 Baud Stand Alone unit *495.OD $475,00 

BTRIXPC21 2 A 1200 IBM PC" modem (2 lbs.) $4950D $475.00 

BTHIXPCCB9II IBM PC" Modern Software (lib) $89,00 
BTPR Bfl 1X1 B M 13 M Modem * Soltwai e Toget her (3 tbs) $539.00 

SEE PAGE 4*5 OF THE JULY ISSUE OF BYTE 
FOR MORE INFORMATION 


*695.DO *575.00 


BTADDWPR Viewpoint 3A+ (30 lbs.) 


3.5 digit .5% Accuracy handheld DMM 
3.5 digit ,25% Accuracy handheW DMM 
3.5 digit handheld DMM w/beeper 
1 15 digit handheld DMM w/thamunwEfir (Cent.) 

r 35 digii handheld DMM w/ihernumeier (Far.) 

4'A digit handheld DMM 
(Shipping Weights l« above items: 2 lbs. each) 

3.5 digit bench LCD DMM 

4.5 dtgil bench LCD DMM 

1 4.5 digit bench LEO DMM 

1910 5,5 digit bench DMM 

1920 5.5 digit bench true RMS 

(Shipping Weights lor above items: 6 lbs. each) 
\ m Soft carrying case 1*10 


QUME 


0 - 300 BAUD 
MURA MM-100 

• 0 - 300 Baud jV 

• RS232C interlace 

• Full duplex 

• Carrier detect indicator 

• Bell 103 compatible 

• Low voltage 

• Originate/Answer switch selectable 


80 Column Green {Sh WL 3D lbs.) 

8D Column Amber [Sh WL 30 lbs.) 
8D/t32 Column Green (Sh. Wt 30 I tel 
22 Junction key 80 col. Green (30 lbs i 
2 2 function key 80 col Amber (30 tos i 


BTMURMM100 G - 3DD baud modem (2 lbs.) 399.95 $79.00 

B7CNDRS2328F RS232 pale *19.05 


LEMON™ SOURS SURGES! 


The LEMON, LIME, ORANGE, and PEACH are solid 
state and EMI-RFI noise filters designed to protect all 
mini and micro computers, word processors, printers, 
disc drives, and other computer-control led equipment 
that is plugged into an AC power line. There may be 
nothing more terrifying than to lose all of your software 
or data files due to a high voltage spike or noise from an 
adjacent elevator, air conditioner, or any other high 
powered equipment being operated in the nearby area 
With a LEMON, LIME, ORANGE, or PEACH, you can be 
sure that the FRUITS of your computer labor will be 
protected from most voltage spikes and EMI-RFI 
interferences. 


AC SURGE PROTECTORS 

Description Usl Price 


BTIP1H.ENON 6 outlet wall mount ! 
BTCPDUME 6 outlet AW cord 
w/power switch 
(Shipping Weight: 4 ibs. aachl 


BTEFDQRANGE 5 outlet 4 W cord S 
w/power switch 

BTC PD PEACH 6 outlet wall mount ! 

iSHipping Weight 4 IBs fibril 


KEITH LEY 







































PRIORITY ONE IS NUMBER 1! 


PRIORITY ONE IS YOUR PROTOTYPING SUPER-MARKET 


page PLUGBOARDS 



S-100 PLUGBOARDS 


mx HQ 


DESCRIPTION 


1-4 


H 10-24 


BTPGBP1O01 

GTPGBPIOGZ 

RTPGBP1O03 

8TPEBP1QG4 


S-100 0am Board *15 M $13.95 

S-tQO Horizontal Busses $22.9S $18.95 
S-100 Vertical Busses $22.55 $10.95 

S-100 Pads Pef Hole *23,05 $20,95 

APPLE PLUGBOARDS 


$11.95 
$17 95 
$17,95 
$19.95 


9TP6BP50G1 

BTFGBP50QZ 

BTP6BP5004 


$15.95 *13.95 $(1.95 
$22.95 $19.95 $1995 
$23.95 $20.95 $19.95 


Apple oars board 
Apple honzonlal busses 
Apple pads per tale 

UNIVERSAL PLUGBOARDS 

4 S" X 6.5" EX 9.6" edge COOdOCtOf as indicated lor X\ .4". 6". 9“ dips 
Accommodates V 1DC connectors at top of board 


Ajsrvsr 22/44 !56” bare (ward 
9TPG8P4413 ISW 22/44 156" 2 tales per 
pad vertical busses 

HNIM414 4.5' r st6 J - 22/44 156" pad per tale 
BT>66P442I 4.5' r >96" 22/44 156" bartboatd 
8TPGBP4423 4 5”*96” 22744 156” 2 tales 
per pad vertical busses 

BTP66P4424 J 5*9 6” 22/44156” pad per hole 
HrPEHFHII 4V kE" 28/5E 125 STD barebrd 
BTMIPH13 4 5**6“ 29/56 1 25 STD l holes 
per pad vertical busses 

BTPEBPM14 4 5"*6” 2B/5B 125 STtJ pdAlde 
6TPGDP721I 4 5"»0” 36/72 1 ” baretaard 
9TP6IP7213 4 &”*6” 36/72 1” 2 botes per 
pad vertical busses 

BTPGBP7114 4 5 J 'x6“ 36/72 1” oad per hgle 
BTPG 6P7221 4 36/721« ttrctnard 

BTPEBP7223 4 5™xfl.6" 3G/72 1 ” 2 tales per 
pad vertical busses 

BTPGBP7274 4 5“*9.6 W 36/721 ” pad per hole 

VECTOR IDM PC™ PLUGBOARDS 

4.2” x 13.325” FfW drilled 5 plated holes 31/62 conlacb m 1 canlsrs 
complete #iih card guide and mounting bracket ihai accepts "D" 
cooneclors 


I 1.15 

4 1.95 

$ 7.16 

$11.95 

$12,51 

lit.SO 

114.95 

*13.59 

412.59 

114,9$ 

S 9 95 

1 1.15 

414,95 

$13.50 

It 2,50 

415.91 

$14.50 

113.51 

411.55 

$10.35 

1 1.95 

$15.95 

$14 AO 

113.50 

116.15 

115.10 

414.50 

$ 9.15 

S 5.15 

I 7.M 

$13.15 

It 2.50 

111.50 

|14J5 

mso 

$12,50 

$10,15 

S 0,15 

1 615 

114.15 

*13.50 

$12.50 

$15.15 

11450 

113.50 


Pfiflt IQ. 


DESCRIPTION 


i-24 15+ 


BTVCT4613 


iMT4D13'l 


I BM 3 holes per pad wild $39.00 $15 10 $31.20 

horiz busses {/soldering 
44 16 pin dip capacity 
IBM bare board B4 16 
pin dips 

IBM horizontal busses lew 
wire wrap 55 16 pm dip 
capacity 

IDC HEADER CONNECTORS 


BTYCT4GI3 2 


$29,95 $14.29 $21.51 
$36.95 $33.26 $29.54 



RIGHT ANGLE S0LDERTAIL GOLD HEADER 

1” Spacing Mounls on PC Board 6 Males with IDC Sockei above 


NO. OF 


Part No, 


PINS 1-9 


PRICE 

10-24 25-99 160-249 250-909 


BTIDCRAH lOST 

Si 10 

1.20 

1,10 

1.00 

60 

,15 

BTTDCBAK20ST 

mo 

1,90 

vie 

1.20 

1-00 

IS 

BTFDCRAK26ST 

13/26 

2,25 

2.DO 

1.55 

1.Z5 

1.05 

0TT0CRAH34ST 

17/34 

2.95 

2.60 

2.05 

170 

1,45 

BTFDCRAH40ST 

20/40 

3.50 

3.00 

2.40 

2.00 

1.71 

BT1DCHAH50ST 

25/50 

4,30 

3.50 

3.M 

2-50 

2.10 

RIGHT ANGLE WIRE WRAP GOLD HEADER 

BTlOCRAMOWW 

5/IQ 

2.60 

2.35 

2.10 

1.90 

1,50 

BT1DCHAH20WW 

10/20 

4.DO 

3.50 

1,75 

2.20 

1.90 

BTI0CRAH20WW 

13/26 

5. DO 

4,30 

3.50 

2.90 

2,40 

BDDCHAH34WW 

17/34 

195 

5 DO 

4.15 

3.20 

2.70 

HTI0CRAH40WW 

20/40 

7.00 

5.00 

4 90 

4,00 

3,40 

BTI0CHAH5QWW 25/50 

1.95 

5,50 

5 M 

5. DO 

4.00 


CALL FOR STRAIGHT HEADERS HOT LISTED 

vl| Texas Instruments 

Qly TIN 


16 PIN 
TIN DIP 
S0L0ERTAIL 
SOCKETS 



5Q BTlISUlf 

i$h wi««) $ 8.00 


(Sh Wi 4 lbe>$ 60.00 
15k WM5lbs >$225.00 


RS2C2 and SUD-MINIATURE 

CONNECTORS 



J^Plug Male Type — S= Socket Female Type 


Pirl Nd. 


1-1 


PRICE 

10-24 25-99 


10D- 

249 


250- 

999 


100 + 


BTC NOD ESP 

BTCNDDE9S 

ETCN0DA15P 

BTCND0415$ 

STCNDDB25P 

BTCND 0 B 25 S 

BTCNDDC37P 

BTCNDDC37S 

BTCHDDD50P 

BTCNDDD5D$ 


$2.00 $1.60 
$2,75 $2,40 
$2.60 $2,30 
$3.40 $3 60 
$2.75 $2.50 
$4 00 $3 50 
$4.50 $4.00 
$6 00 $5.40 
*5.95 $5.35 
$7.85 $7.20 


$1.45 $1.35 
$2,05 $1,15 
$2.00 Sl.tO 
*2.70 $2,50 
$2.25 $1.95 
$315 *3.00 
$3.90 $3.30 
$4.90 $4-30 
$4.75 $4.25 
$6.50 $6,00 


$1.25 *1.05 
$1.75 *1.90 
$1.70 $1.55 
$2-30 *2.15 
$1.60 *1.35 
$2,60 *225 
33.05 $2.60 
$4.00 *3,70 
$3.95 $3.60 
$5,75 $5,56 


D” CONNECTOR HOODS 



2 pc. firey Style A I pc Hack ■ Style 0 I pc, Gref - Style £ 


Partin. 


Pirn/ 

Style 1-0 


IIV24 25-99 


100 - 

249 


250- 


999 1000+ 


BTCNDDE9C 
BTCNDDA15C 
BTCNDP25H 
BTCNDDB5122I 
BTCN00651212 
OTCNOOC37C 
BTCH00050C 
ITCNIBtMII 


9A 
ISA 
2SA 
25B 
25 C 
37A 
5QA 


41.50 

*1.50 

41.50 

*1.75 

$1.«5 

*1,71 

$ 2.00 


Krttware *1.00 
set2/Pr 


*1,25 11.10 *1.00 4 ,90 * .00 

$1.25 Sl.tO $1.00 * .90 $ .60 

*1.25 4 M0 *1.00 * .90 S M 

$1.59 $1.35 $1.20 $1.10 * .95 

$1.40 *115 SI,15 $1,05 $ ,90 

$1,50 *1.35 $1.20 $1.10 $ .95 

41.75 *1 50 $130 $1.15 $1.00 
$ .60 $ .70 $ .60 * .56 $ .40 


CENTRQNIQ/EPSON PRINTER CONNECTORS 

GTCN&57303B0 Solder *9.00 $7.10 *9.00 $5.25 *4.50 
8HDC5730360 IDC $9.95 *9.00 $6.09 $7.00 $6.00 


IDC INSULATION DISPLACEMENT 
D-SUDMINIATURE CONNECTORS 

P=Pfcig. Male Type — S= Socket Female Type - C= Cover Hood 


ITlDCDfiZSP 

25 

0.00 

5.40 

4. BO 

4.00 

3.00 

6TIDCDB25S 

25 

BIO 

6 00 

5.20 

4,50 

3.50 

SnOCDBZSC 

25 

1.60 

1.50 

1.35 

1.20 

1.10 


FLEAIE CALI FDR IDC D CONNECTORS NOT LISTED 

IDC SOCKET CONNECTORS 


fa * 

f IG 

• • m. ■ m 

>•••**. 

IIS4 

« m w 




1 * " 

** 


- - - 

■ * * 



ND. OF 




PRICE 



PART ND. 

PIN* 

1-9 


ID-24 

25-99 

\m 249 250-996 

snociosia 

5/10 

t&t 


1.70 

1.50 

1.25 

1.00 

BTIGC2QSKT 

IQ/20 

2.75 


2.50 

1 05 

1,60 

1.30 

BTIDC2BSKT 

13/26 

3,50 


3.20 

2.40 

2.00 

1.60 

BTI0C34Sn 

17/34 

4.50 


4.20 

3.10 

2.60 

220 

Brmciisn 

20/40 

5.40 


5.00 

3J5 

3 00 

2.60 

DTIDC503KT 

25/50 

6.50 


G00 

4.6D 

3,80 

3.ZD 

IDC PLUG CONNECTORS 



A* 


_ 

ret Cgneciais abme 

BTIDC6B2BIB 

10/20 

5.50 


5.20 

4.80 

4.40 

4.00 

BTIDCM28tO 

13/26 

6.25 


5.65 

5.00 

4.50 

4.1D 

BTIDCU3410 

17/34 

7,00 


6.25 

5.70 

5.0D 

4,60 

&TIDC614110 

20/40 

7,50 


6.75 

6.00 

5.25 

4.95 

BTinCDBMtlD 

25/50 

6,50 


7.50 

6.50 

6.00 

5.70 


CALL FOR PROTOTYPING SUPPLIES NOT LISTED 


GOLD/TIN 3 LEVEL WIRE WRAP SOCKETS 

NEW 



COLD PLATED CONTACTS 
SELECTIVE PLATED 
PINS THAT WILL SAVE 
YOU NONET 9T 
HAVING GOLD ONLY 
mitt IT COUNTS! 


PLATED 

TAILS 


STANDAID 


10-24 


PRICE 
100-249 


PART Rfl. 

PIN! FCXGL. 

EACN 


25-99 


250-99 B 

BTRiSOOTWH 

0 

52 

55 

N/R 

45 

41 

,47 

BTRNS141WN 

14 

30 

,15 

.55 

.50 

.47 

.44 

BTHNSIBTVm 

16 

26 

.75 

.65 

.52 

.51 

.46 

UTRNS16TWN 

IS 

23 

-90 

.70 

,75 

.71 

.05 

BTHNS2DHVH 

2D 

21 

1.10 

.95 

,01 

.87 

,82 

BTRR$22TMnN 

22 

19 

1,25 

1.15 

1.05 

,04 

.44 

BTHN$24TWW 

24 

17 

1.25 

1.15 

1.05 

.96 

.89 

BTHN$Z6TMfW 

20 

15 

1-50 

1,45 

1 35 

1.25 

115 

BTRRUOT1IW 

4D 

10 

2.00 

in 

1.60 

1.40 

1.30 

■MINIMUM ORDEH St-00 
1st Column you must rxifcf 

per line hem Tn receive quaniity prices beyemd 
EXACT multiples of STANDARD PACKAGES. 



ICU SERIES 
SOLDERTAIL 
LOW PROFILE 
D.I.P. SOCKETS 


STANDARD 10-41 


109-4 M 


PART II. 

nil 

P16E EACH 


5EF99 


500-010 


BTHUDILP 

08 

52 

W 

R/A 

,10 

06 

.075 

J7 

BTRN1I4LP 

14 

30 

26 

.16 

.19 

.14 

.12 

.11 

6TRN1IILP 

16 

26 

.75 

.20 

IB 

16 

13 

12 

RTHU11LP 

T& 

23 

30 

25 

22 

.16 

.15 

.13 

BTRW20LP 

20 

21 

30 

,2S 

.13 

.20 

.17 

.145 

ITRN*22tP 

22 

10 

.35 

.30 

.25 

If 

,11 

,17 

6TRU24LP 

24 

17 

.40 

.SB 

30 

.24 

,20 

.11 

9TRNS2SLP 

26 

15 

45 

40 

35 

.21 

.24 

.21 

6T6MS4QLP 

40 

10 

.60 

.45 

.41 

,45 

.35 

,31 


■MINIMUM ORDER $1 GO per line item To receive quanlrty pness beyond 
1st column you must order EXACT molhptes of STANDARD PACKAGES 

EDGECARD CONNECTOR 



PfltT NQ. 

ND. OF 
PINS 

1-9 

1IF24 

PRICE 

25-99 

100 249 250-999 

BT1DCI0CE 

S/10 

3.15 

3.55 

3-00 

2.50 

2,00 

6TIDC2QCC 

10/20 

4.35 

4,00 

3.30 

2.50 

2.10 

BT10CZ8CE 

T3/36 

5.00 

42$ 

3-50 

2,70 

2.30 

0TI0C34CE 

17/34 

6.00 

5.40 

ISO 

3.50 

2.90 

6T1DC40CE 

20/40 

6.00 

6.20 

5.30 

4.20 

3.40 

8T1OC50CE 

25/50 

7,25 

6.50 

5.80 

4.90 

3.80 


RIDOON CABLE 

COLOR CODED LAMINATED CABLE FOR INSULATION 
DISPLACEMENT 29 GAUGE, 7 STRAND 


CALL FOR PROTOTYPING 
SUPPLIES NOT LISTED 


so 



NO. OF 

PRICE PER SPOOL 

PART NO. 

CONDUCTORS 

ID ft 

200 ft* 

ITIOCHCC* 

10 

« 3.60 

$ 60,00 

1TIGC14CC* 

14 

4,75 

80,00 

mociecc* 

16 

5,50 

90 00 

BTI0C2OCC* 

20 

7.00 

120.06 

0TIDC25CC* 

25 

8.50 

150.00 

BTI0C26CC' 

26 

150 

I5O.0C 

ITI0C34CC* 

34 

11.00 

195,00 

BHDC40CC* 

40 

13.00 

23O0O 

RTI065DCC* 

50 

16.00 

260.00 

BRAT LAMINATED CABLE FOR lilOLADDN DISPLACEMENT 


ZB Gauge 7 Strand 



II. IF 

PRICE PIN tPtlL 

PART NO. 

CONBNCTltt 

11 FL 

200 ft* 

onoGioor 

10 

2.50 

$36.00 

BTIDCI4&7* 

14 

3.50 

50.00 

BTIDCI6&T* 

16 

4.00 

GO .00 

RTIOCZOfiY* 

2Q 

4.60 

75.00 

BTIDC25GT* 

25 

6.00 

95.00 

RTIDC26BT* 

26 

6.00 

95.00 

BTIDC34GT* 

34 

0.36 

m.oo 

BEDC40GT* 

40 

10.00 

150.00 

0TIDC50GY* 

50 

12.00 

190,00 


*Add "-209" to Part Number for 200 FL spool 


PRIORITYConeJelECTRONICS 

9161 Deenng five.. Chatswor th. CA 91311 

ORDER TOLL FREE (600) 420-5922 - CA, AK, HI CAU (210) 709-5111 

Terms U S VISA, MG. BAG, Check. Money Order. U £ Funds Only CA residents arid tWk Sales Tax. MINIMUM PHEF/ttD QROEfl *15.00. Include MINIMUM 
SHIPPING A HANDLING ol 83.00 lor the first 3 lbs. plus 401 ter each add Hiatal pound. Orders over SO lbs sent Height cadlecL Just in case, please include your 
phone number Prices subtect to change without notice We will do our bestin maintain prices through AugusL 1963 Credit Card orders wjI I be charged appropriate 
freight Sale prices tor prepaid orders or’y. We are nol responsible for lypographicaf errors. Gird© 322 on inquiry card. 


RETAIL STORE PHONE NUMBERS: rChotsworfh:) (213) 709-5464 - (IRVINES TliA^ AAn.1414 
























































DATA SWITCH IN KIT FORM 



MODEL 1200 OS-232 Bidirectional Data Switch 


with 3 2 Ejtttntion Cable* in Kit Form 

Modal 1200 gives the terminal or micropro¬ 
cessor user s second Interface tor a Printer, Plot¬ 
ter. Modem. Operates at any speed, requires no 
external power, while providing 2 RS-232 inter¬ 
faces from the terminal or microprocessor. Built 
In date cables save money. The Kit consists of 
3-A5-232 Male connectors with all pins, 
switch, cable, pro-drilled Enclosure, all neces¬ 
sary hardware, and assembly instructions, 

To order; Specify *1 200 Kit , $99,60 

Assembled & Tested; Specify #1200 . $129.00 

CALL Terminal Data Carp. 

11 BIB GieUey Girth. PlKhvillt, MB 13Dll 811 7655 


LSI C Compiler 

for 8080/Z80 

LSI C compiler is designed For programs with 
a small memory and a shorter CPU time 

★ The object code is compact and in faster than 
leading ‘"C" compilers (Eratosthenes: I3.4sec) 

★lypedef, static, cast and initializers are available 

★ The compiler and the generated code run 
under CP/M™ , but also can be burnt into 
PROMs 

Rational BASIC 

a basic interpreter for £80 CP/M 

TEDDY 

a lull screen editor foi QQ8O/Z80 CP/M 

CP 'M tt a irjdpFTHflt wi Rewardh 

for |Jdm phlol write: 

iossTA.cauz 
CA. USA *5062 

for further in tor mat ton can fa o' 

LSI JAPAN CO., LTD. 

2-J4-9 YQYOOSHIflUirA llU TQKVOjIST) PHQNE:f031J79-2427 


Circle 495 on inquiry card. 


Circle 496 on Inquiry card. 


Circle 49? on Inquiry card. 


l&TPKl 


The heart of your system. 


O %\ 

"Fils-. 1 

LIFETIME WARRANTY 


Floppy Disks 


DEALERS WELCOME 

SYSTEMS PRODUCT EXCHANGE 

5515 N.W. 74 Ave • Miami, FL 33166 

(305)885-4774 • 1-800-432-5115 FL 


maxell 

Floppy Disks 



BEST PRICES 
IN THE U.S. 

Call for our special dealer 
program C O D s accepted 
TOLL FREE (800) 652-8168 
in California (213) 706-1626.. 


rry 


U.S. EXCHANGE 
5015 Kanan Rd. 

Agoura Hills, CA91301 



NEW 


NEW 

Apple \m Slim Disk Drive.$229.00 

Amber 12"Monitor.$139.00 

Apple ||+ 

Compatible Computer with 64k, 

Disk Drive, Controller* and 

Mon i tor.- - $970*00 

PRINTERS 

Gem in i 10 120 e p s, 80 Col u mn... S299,00 
15 1O0 tps,132 Column.. $490.00 


Gem in i 10 120 c p s, 80 Col u mn,.. $299,00 
15 1O0 tps,132 Column.. $490.00 



HA Atm-. ttl.U mm 


Circle 498 on inquiry card. 


Circle 404 on Inquiry card. 


Circle 499 on inquiry card. 


TURN YOUR 
EFFORTS INTO 
$$$ 

WANTED: SOFTWARE. Success¬ 
ful software company seeking addi¬ 
tional products to market. Must run 
on IBM mainframes or PCM's, Pre¬ 
fer programmer/operations produc¬ 
tivity aids. If you have written a pro¬ 
gram and you need an international 
company to market it for you, send 
an abstract of the product to: 

J* Zipp 

Triangle Software 
4340 Stevens Creek Blvd. 

Suite 108 

San Jose, CA 95129 
(408) 554-8121 




At* 




****** 


, O*' 


A* 






c & 






Each selection has a commentary by 
authorities on UNIX and C to help you 
select the right publication for you! 


NEW NEW NEW 

Responses from UNIX Commands, by 
Henry McGilton and Rachel Morgan, 
explaining UNIX’s cryptic messages to 
Its users! $25.00 plus $2.50 shipping 
and handling. 


QUANTITY DISCOUNTS 
AVAILABLE 

No Purchase Orders under $100* 

Write or call 
The UNIX Bookstore, 
International Technical Seminars, Inc., 
520 Waller St., SF f CA 94117 
{415} 621-6415 

'International Technical Seminars is not 

associated with Bell Labs 

'UNIX is a Trademark of Bell Laboratories 


MODEMS 

1BM-PC 

Fflxon PC 212A $465*00 

' Plugs Into IBM PC card slot 
*300 and 1200 bps. asynchronous 
■Full/Half duplex 

'Automatic dialer, tons or pulse, auto redial 
'Battery protected memory for number 
storage 


PC 212A Software 


S 49.00 


"Interfaces PC 212A MODEM to PC 
'Menu driven 

'Stores telephone numbers, log-on 
procedures 

APPLEU, APPLE IIPLUS, FRANKLIN, 

BELL AND HOWELL 

Multi-Tech MODEM II $265.00 


’Plugs into I/O slot 

'300 bps asynchronous, full/half duplex 
'Automatic dialer 
’Menu driven software 

Pennsylvania residents add 6% sales tax, 
90-day returmto-factory warranty, 

10-45 delivery. Shipped U.P.S. 

Check, money order COD to 


James Pox Associates 
Brownsburg Road 
Box I39B k.D. *2 
Newtown r PA 18940 


215/598-3293 


Circle 500 on Inquiry card. 


Circle 501 on Inquiry card 
















































JDR SUPER SPECIALS! 


THE LEADER III 
COMPUTER 
COMPORERTS 
BRIH6S YOU THESE 
FANTASTIC 
SUMMERS-END 
CLEARANCE BAR6AINS 


OKI MSM5832RS 

MICROPROCESSOR 

compatible 

CLOCK/CALENDAR CHIP 

3.95 100/3.25 ea, 

32.768KHZ XTAL .95 

OTHER CRYSTALS 

3.579545MHZ .95 

5.06S6MH2 1.95 

1S.432MHZ 1.95 


78M05 

VOLTAGE 
REGULATOR 
Tl part #UA73MQ5C 
STANDARD TO-22G CASE 
5 VOLT AT 500MA CAN BE 
USED AS 7805T IN MOST 
APPLICATIONS 


190/.25 EA. 


ORDER TOLL FREE 
BOO 538-5000 
800 882-0279 
(CARosldonts) 


CONNECTORS 


ID P-16 IDC DIP—PLUG 

.95 

IOE-34 IDC EDGE-CARD 

1.95 

ICC-14 DIP' HEADER' 1 

.49 

ICC-16DIP 'HEADER’ 

.59 

44P ST PC EDGE-CARD 
DB25PC/P VERTICAL 

1.95 

PC-MOUNT 

D025PC/S VERTICAL 

1.49 

PC-MOUNT 

1.69 

TRANSISTORS 


2N3904 TO-92 tOO/7.95 I 

2 N 3906 TQ-92 100/7 95 1 

L PN2222 TO-92 100/7.95 J 


CERAMIC 

MONOLITHIC CAPS 
AT THE PRICE 
OF DISC! 

1UF-MONP 100/12.00 

Q47UF-MQNQ 100/11-00 

OIUF-MONO 100/10.00 

PRIME LED S 

JUMBO RED 100/ 8.00 

JUM0O YELLOW 100/12 00 

JUMBO GREEN 100/12.00 

5082-7760 10/ 7.05 


JDR IVIICRODEVICES 

IS PROUD TO IHTRODUCi 

ARK ELECTRONIC ENTERPRISES 

AS AH AUTHORIZED DISTRIBUTOR 
SERVIHO THE MIDWEST WITH HIOH 
QUALITY JDR HIERCHAHDISE 
CALL OR STOP BY 


ARK 

ELECTRONIC ENTERPRISES 
734 Phillips Avenue 
Toledo. Ohio 43612 

( 419 ) 476-6727 



[ MICROPROCESSOR 

Z80A-CPU 

3 95 

Z80A-CTC 

3.95 

Z80A-PIO 

3.95 

Z80A-SIO/1 

12.95 

Z80A-DART 

6.95 

8006 16-BIT 5MH2 

19,35 

68A00 CPU 1.SMHZ 

2,95 

6SA10 RAM 1.5MHZ 

1.95 

E6A21 PIA 1.5MHZ 

2 95 

58A50 ACIA 1.5MHZ 

2.95 

1 6529/6820 PLA 

2.95 1 



MEMORY 


21EJ2L-4 

450NS-LP 

,55 

2111L 

450NS-LP 

1.49 

2112 

450NS 

1,99 

2114 

450 NS 

.99 

2114-25 

2 50 NS 

1.09 

TMS4Q27 2 SONS 

.99 


SPECIAL 


IMS4060/2107 


4096 x 1 DYNAMIC 

RANIS Tf OR INTEL 

YOUR CHOICE 

.69 


SPECIAL THANKS 
TO HIATT FOR HIS 
RECENT SOFTWARE 
DEVELOPMENTS 
WHICH WILL ENABLE 
JDRTO BETTER SERVE 
OUR CUSTOMERS 




r 


LINEAR LC/S 


LM1800 

1.95 

LM1310 

.99 

MCI 330 

99 

MC1350 

,09 

MCI 358 

,99 

HARD TO HND BLACK 

conductive mm 


14" x 26 r ' SHEET 12.00 

^12 ' x 13" SHEET 

fi.QOj 


DISK CONTROLLERS 

1771 11.95 

1791 18.95 

1793 18.95 

CRT CONTROLLERS 

DP8350 19.95 

CBT5027 9.95 

CRT5037 9,95 

D-RAffl CONTROLLERS 


visit our 
EXPANDED 
Retail Store 
NEW SATURDAY 
HODRS10-3 


JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 11-3 

At EASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TEAMS. For shipping Include $2 lor UPS Ground or S3 lor UPS Blue 
Label Air. Hem* over 5 pound* require additional whipping charge a 
Foreign order*, include sutllcienl imount lor shipping, There If * (10 
minimum order. Bey Area and Lot Angeles Counties add Seles 
Tex. Other CelHomia residents add 6% Sale* Tax, We reserve Ihe 
right to substitute manufacturer. Not responsible lor typographical 
errors Price* are subject lo change wlthoui notice. We will match or 


1993 JDR MlCAOOEVtCES. INC 


Circle 220 on inquiry card. 
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5.95 

5.95 

17.95 

24.95 

3.95 

5.95 
1195 

29.95 
CALL 




64K DYNAMIC 
200 NS 


*598 TMM2016 


2KX8 STATIC 
200 NS 


STATIC RAMS 


Z-80 

2.5 Mhz 


8000 


2101 
5101 
2102-1 
2102L-4 
2102L-2 
2111 
2112 
2114 
2114-25 
2H4L-4 
2114L-3 
21141-2 
2147 

TMS4044 4 

TMS4044-3 

TMS4044-2 

MK411B 

TMM2016*200 

TMM2Q16-15Q 

TMM2016 100 

HM6116-4 

H MS118-3 

H M8110-2 

HM6116LP-4 

HM6116LP-3 

HM6116LF-2 

2-6132 


256 x 4 (450ns) 

256 X 4 {450ns) (cmos) 

1024 x 1 (450ns) 

1024 x 1 (450ns} (LP) 

1024 x 1 (250ns) (LP) 

256 x 4 (450ns) 

256 x 4 {450ns) 

1024 X 4 (450ns) 8 

1024 x 4 (250ns) 8/ 

1024 x 4 (450ns) (LP) 6/ 

1024 x 4 (300ns) (LP) 8/ 

1024 x 4 (200ns) {LP} 8^ 

4096 X 1 {55ns} 

4096 X 1 (450ns) 

4096 i 1 (300ns) 

4096 X 1 (200ns) 

1024 x 8 (250ns) 

2048 x 8 (200ns) 

2049 x 8 (150ns) 

2048 x 8 (100ns) 

2048 x 8 (200ns) (cmos) 

2048 x 6 (150ns) (cmos) 

2049 x 8 (120ns) (cmos) 

2048 x 8 (200ns) (cmos)(LP) 

2048 x 8 {150ns} (cmos)(LP) 

2048 x 8 (120ns) (cmOS)(LP) 

4096 % 8 (300ns) (Oslal) 

Qstai Quasi-Sialic 


LP LOW Power 


DYNAMIC RAMS 


TMS4027 

4096 x 1 

(250 ns) 

1.99 

UPD411 

4096 x 1 

(300ns) 

3,00 

MM 5280 

4096 x 1 

(300ns) 

3.00 

MK4108 

8192 x 1 

(200 ns) 

1,95 

MM5290 

8192 * % 

(250 ns) 

1.85 

4116-300 

15304 x 1 

(306ns) 

8/11,75 

4116*250 

16384 x 1 

(250ns) 

0/11 95 

4116-200 

16364 x 1 

(200ns) 

6/12.95 

4116-150 

16384 x t 

(150ns) 

8/14.95 

4116-120 

16384 x 1 

(120ns) 

8/29.95 

2118 

16384 x 1 

(150ns) (5v> 

4.95 

4164-206 

65536x1 

(200ns) (5v) 

$.95 

4164-150 

65536 x 1 

(150ns) (Sv) 

6.95 


5V single 5 volt supply 


EPROMS 


1702 

256 x 8 (1US) 

4.50 

2700 

1024 x 0 (450ns) 

3.95 

2758 

1024 x 0 (450ns) (5v) 

5.95 

2716 

2046 X 0 (450ns) (Sv) 

3.95 

2716-1 

2046 x 8 (350ns)(Sv) 

5.95 

TMS2516 

2048 x 8 (450ns) (Sv) 

5.60 

TMS2716 

2046 x 8 (450ns) 

7.95 

TMS2532 

4096 x 8 (450ns) (Sv) 

5.95 

2732 

4096 x 6 (450ns) (Sv) 

4,95 

2732-250 

4096 x 8 (250ns) (Sv) 

0.95 

2732-800 

4086 x 8 (200ns) (5v) 

11.95 

2764 

6192 x 9 (450ns) (5v) 

9.95 

2764-250 

8192 x 8 (250ns) (Sv) 

14.95 

2764*200 

8192 x 8 (200ns) (Sv) 

24.95 

TM 52564 

8192 x 6 (450ns) (5v) 

17,95 

MC68764 

8192 X 8 (450ns) (5v)(24 pin) 

39.95 

27128 

16384x8 Call 

Call 


5v Single 5 Volt Supply 


EPROM ERASERS 


PE 14 
PE-14T 
PE-24T 
PL-265T 
PR-125T 
i PR-320 


Capacity 

Chip 

6 

6 

g 

20 

16 

32 


Intensity 

(uW/Cm 1 ) 

5,200 

5,200 

6,700 

6,700 

15,000 

15,000 


200-CPU 

3.95 

Z80-GTC 

4.49 

Z60-DART 

10.95 

Z80-OMA 

14,95 

Z80-PIQ 

4.49 

zso sio/o 

16,95 

ZBO-SIO/1 

16 95 

Z00-SIO/2 

16.95 

ZHQ-SiQ/9 

16.95 


4.0 Mhz 


83.00 
119.00 
175,00 
255.00 
349.00 
595.00 , 


Z60A-CPU 

4.95 

Z80A-CTC 

4.96 

Z80A-DAHT 

11,95 

ZB0A-DMA 

16,95 

ZBOA-PtO 

4,95 

ZB0A-Si 0/0 

16.95 

Z80A-SIO/1 

16,95 

Z80A-SIO/2 

16.95 

ZSO A-SI 0/9 

16.95 

6.0 Mhz 

Z80B-CPU 

11,95 

ZS0B-CTC 

13 96 

Z80B-PIO 

13.95 


ZB0B-DART 19.95 | 

ZILOG 

34.95 I 

39.95 J 


ZG132 
LZ8B71 


CRYSTALS 


32.768 khz 
1.0 mhz 
1.8432 
2.0 

2,097152 

2.4576 

3,2768 

3.579535 

4,0 

5.0 

5.0688 

5,185 

5.7143 

6.0 

6.144 

6,5536 

8,0 

10.0 

10.738635 
14.31818 
15.0 
16 0 
17.430 
18.0 
18,432 
20.0 
22.1184 
, 32.0 


KEYBOARD 
CHIPS 

AY5-2376 11,95 1 

AY5-3600 11.95 

l AY5-3600 PRO 11,95 J 


8035 

8039 

INS-8060 

INS-8073 

8080 

8085 

80&5A-2 

6085 

8087 

8068 

8089 

8155 
8155-2 

8156 
8185 
6185*2 
8741 
8748 
0755 


89.95 

6.95 

7.95 

6.95 

29.95 

39.95 

39.95 

24.95 

24.95 J 


8200 


8202 
8203 
8205 
6212 
8214 
0216 
8224 
6226 
8228 

8237 
0237*5 

8238 
8243 

8250 

8251 
8253 
8253-5 
6255 
8255-5 
8257 
8257-5 
8259 
0259-5 

8271 

8272 
8275 
8279 
8279-5 
6282 
8283 
0284 
8286 

8287 

8288 
, 8289 

DISC 
I CONTROLLERS 


T CRT 

CONTROLLERS 1 

6945 

14,95 1 

68B45 

19.95 1 

HD46505SR 

15.95 1 

6847 

11.95 1 

MC1372 

6.95 1 

68047 

24.95 1 

8275 

29.95 1 

7220 

99-95 

CRT5027 

39 95 

CRT5D37 

4995 

| TMS9910A 

39,95 

lpP8350 

49 95J 


1771 

1791 

1793 

1795 

1797 

2791 

2793 

2795 

2797 

6843 

8272 

UPD765 

M80078 

MB 887 7 

1691 
l 2143 


connectors’ 

RS233 MALE 2,50 | 
RS232 FEMALE 3.2S 
RS232 HOOD 1-25 
.$-100 ST 3.95 J 


JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95128 
(408) 995-5430 • Telex 171-110 


6800 I 

68000 

59.95 

6800 

3.95 

6002 

7.95 

6806 

13,90 

68Q9E 

19.95 

6809 

11.95 

6810 

2.95 

6020 

4,35 

6621 

3.25 

6620 

14.95 

6840 

12.96 

6843 

34,95 

6844 

25.95 

6045 

14.95 

6647 

1195 

6850 

3,25 

6852 

5.75 

6860 

9,9$ 

6062 

1195 

6875 

6,95 

6880 

2.25 

6883 

22.95 

68047 

24.96 

58488 

19.9$ 

6800 

1MHZ 

68 BOO 

10.95 

68002 

22.2$ 

66B09E 

29.95 

G8B09 

29,95 

68010 

695 

68B21 

6.95 

66B45 

19 95 

5BB50 

5.95 

^ 68B00 

2 MHZ 

_ 


74LS00 


6500 


6502 

4 95 

6504 

6 95 

6505 

8.95 

6507 

9.95 

6520 

4.35 

6522 

7.95 

6532 

9.9$ 

6545 

22.50 

6551 

11.85 

2 MHZ 


6502A 

695 

G522A 

995 

6532A 

11,95 

654 5A 

27,95 

6551A 

11.9$ 

3 MHZ 


,65020 

14,95 


16.95 

24.95 

26.95 

49.95 

49.95 

54.95 

54.95 

59.95 

59.95 

34.95 

39.95 
39 95 

29.95 

34.95 

17.95 

18.95 j 


UARTS 

AY3-1014 
AY5-1013 
AY3-1015 
PT1472 9.95 

TH1602 3 95 

2350 9-95 

2651 8.95 

TMS6011 5,95 

IM6402 7.95 

IM 640 3 0-95 

IN $82 50 10 95 

GENERATORS 
BIT-RATE 


MC14411 

11,95 

BR1941 

11.95 

4702 

12.95 

COM5016 

16.95 

COMB 116 

10.95 

MM 5307 

10,95 


74LS00 

.24 

74LS173 

,69 

74LS01 

.25 

74L5174 

.55 

74LS02 

.25 

74 LSI 75 

,55 

74LS03 

.25 

74LS1B1 

2.15 

74LS04 

.24 

74LS189 

8.95 

74LS0S 

.25 

74LS190 

.89 

74LS0B 

.28 

74LS191 

.09 

74LSD9 

.29 

74LSI92 

.79 

74LS10 

,25 

74LS193 

.79 

74LS11 

.35 

74 LSI 94 

.69 

74LS12 

,3$ 

74LS195 

.69 

74LS13 

.45 

74LS196 

.79 

74LS14 

,59 

74LS197 

.79 

74L$15 

,35 

74LS221 

,89 

74LS20 

.25 

74LS240 

.95 

74LS21 

.29 

74 L 5 241 

.99 

74LS22 

.25 

74LS242 

,99 

74LS26 

.29 

74LS243 

,99 

74LS27 

.29 

74LS244 

1,29 

74LS28 

.35 

74LS245 

1,49 

74LS30 

.25 

74LS247 

.75 

74LS32 

,29 

74LS248 

.99 

74LS33 

.55 

74 L$249 

.99 

74LS37 

.35 

74LS251 

.59 

74LS36 

.35 

74LS253 

.59 

74LS40 

.2$ 

T4LS2S7 

,59 

74LS42 

.49 

74LS258 

.59 

74LS47 

,75 

74LS259 

2,75 

74LS48 

.75 

74LS260 

.59 

74LS49 

.75 

74LS266 

.55 

74LS51 

.25 

74LS273 

1.49 

74LS54 

,29 

74LS275 

3.35 

74LS5S 

.29 

74LS279 

.49 

74LS63 

1.25 

74LS2B0 

1.98 

74LS73 

39 

74LS263 

-69 

74LS74 

.35 

74L5290 

.89 

74LS7S 

,39 

74LS293 

.89 

74LS76 

.39 

74LS295 

,98 

74LS78 

.49 

74LS29B 

.89 

74LS83 

.60 

74LS299 

175 

74LS85 

,69 

74LS323 

3.50 

74LS86 

.39 

74LS324 

1.75 

74LS90 

,55 

74LS352 

1.29 

74LS91 

89 

74LS353 

129 

74L$92 

.55 

74LS363 

1.35 

74LS93 

,55 

74LS364 

1,95 

74LS95 

.7$ 

74LS365 

.49 

74LS96 

,89 

74LS366 

.49 

74LSI07 

.39 

74LS367 

.45 

74LS109 

.39 

74LS368 

.45 

74LS112 

,39 

74LS373 

1.39 

74LS113 

.39 

74LS374 

1.39 

74LS114 

,39 

74LS377 

139 

74LS122 

.45 

74LS378 

1,18 

J4LS123 

.79 

74LS379 

135 

74LS124 

2.90 

74LS385 

1.90 

74LS12S 

.49 

74L$386 

.45 

74LS126 

.49 

74LS390 

1.19 

74LSI32 

,59 

74LS393 

119 

74LSI33 

.59 

74LS39S 

1.19 

74LSI36 

,39 

74LS399 

1.49 

74LSI37 

.99 

74LS424 

2.95 

74LS138 

,55 

74LS447 

,37 

74LS139 

.55 

74LS490 

195 

74LS145 

1.20 

74L$624 

3.99 

74LS147 

2.49 

74LS540 

2.20 

74LS140 

1,35 

74LS645 

2.20 

74LS151 

.55 

74LS56B 

169 

74 LSI 53 

,55 

74LS669 

189 

74LS154 

1.90 

74LS670 

1,49 

74LSI55 

.69 

741$674 

9.65 

74LSI56 

.69 

74LS682 

3,20 

74LSI$7 

.65 

74LS683 

3.20 

74LS158 

.59 

74LS684 

320 

74LSI60 

.69 

74LS685 

3.20 

74LS161 

.65 

74LS66B 

2.40 

74LSI62 

,69 

74LS6B9 

3.20 

74LS163 

.65 

74LS783 

24.95 

74LSI64 

,69 

01LS95 

1.49 

74LSI6$ 

,95 

81LS96 

149 

74LSI66 

1.95 

81LS97 

1.49 

74LSI68 

175 

81LS96 

1,49 

74LSI69 

1.75 

25 L 5 2521 

2.80 

i 74LS170 

1,49 

25LS2569 

4,25 


. 1983 JOR MICHODEVICES. INC. 


FUNCTION 

MC4024 3-1 

LM566 1 

XR2206 3. 

8038 3.! 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 11-3 

PLEASE USE YOUfi CUSTOMER NUMBER WHEN ORDERtNQ 
TERMS: For shipping Include %Z for UPS Ground or S3 lor UPS Blu 
Label Air Items over 5 pound a require additional shipping charge: 
Foreign orders, include sufficient amount tor shipping. There le a $1 
minimum order Bay Ares and Los Angeles Counties addflW/n Sale 
Tax. Other California residents add 6* Sales Tax. We reserve th 
right lo substitute manufacturer. Not responsible tor typographic^ 
errors. Prices are subject to change without notice. We will match t 
heal any competitor's price provided It Is not below our coil. 


568 BYTE August 1983 


Circle 221 on Inquiry card 
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EXAR 


7400 


7400 

.19 

74132 

.45 

7401 

,19 

74136 

,59 

7402 

.19 

74141 

.65 

7403 

.19 

74142 

2.95 

7404 

.19 

74143 

2.95 

7405 

,25 

74145 

.60 

7406 

.29 

74147 

1.75 

7407 

,29 

74148 

1.20 

7408 

.24 

74150 

1,35 

7409 

19 

74151 

,55 

7410 

.19 

74152 

.65 

7411 

,25 

74153 

.55 

7412 

.30 

74154 

1.25 

7413 

,35 

74155 

.75 

7414 

.49 

74156 

,65 

7416 

,25 

74157 

.55 

7417 

.25 

74159 

1.65 

7420 

,19 

74160 

.85 

7421 

.35 

74161 

,69 

7422 

.35 

74162 

.85 

7423 

.29 

74163 

,69 

7425 

.29 

74164 

.85 

7426 

,29 

74165 

.85 

7427 

.29 

74166 

1,00 

7423 

,45 

74167 

2.95 

7430 

.19 

74170 

1,65 

7432 

,29 

74172 

5.95 

7433 

.45 

74173 

.75 

7437 

.29 

74174 

.89 

7435 

.29 

74175 

.89 

7440 

J9 

74176 

.89 

7442 

.49 

74177 

.75 

7443 

.65 

74176 

1.16 

7444 

,69 

74179 

1.75 

7445 

,69 

74180 

,75 

7446 

.69 

74181 

2.25 

7447 

.69 

74182 

.75 

7448 

,69 

741B4 

2.00 

7450 

.19 

74185 

2,00 

7451 

.23 

74190 

1.15 

7453 

.23 

74191 

ITS 

7454 

,23 

74192 

.79 

7460 

.23 

74193 

.79 

7470 

,35 

74194 

.85 

7472 

,29 

74195 

.65 

7473 

,34 

74196 

.79 

7474 

.33 

74197 

,75 

7475 

.45 

74198 

1.3S 

7476 

,35 

74199 

1,35 

7450 

59 

74221 

1.35 

7481 

1,10 

74246 

1,35 

7452 

,95 

74247 

1.25 

7483 

,50 

74248 

1,85 

7455 

,59 

74249 

1.95 

7486 

.35 

74251 

,75 

7489 

2.15 

74259 

2.25 

7490 

.35 

74265 

1.35 

7491 

.40 

74273 

1.95 

7492 

.50 

74276 

1.25 

7493 

.35 

74279 

.75 

7494 

.65 

74263 

2.00 

7495 

.55 

74284 

3.75 

7496 

.70 

74285 

3,75 

7497 

2,75 

74290 

.95 

74100 

1.75 

74293 

.75 

74107 

.30 

74298 

.85 

74109 

.45 

74351 

2,25 

74110 

45 

74365 

.65 

74111 

.55 

74366 

.65 

74116 

1.55 

74367 

.65 

74120 

1.20 

74368 

,65 

74121 

.29 

74376 

2.20 

74122 

.45 

74390 

1.75 

74123 

.49 

74393 

1.35 

74125 

,45 

74425 

3,15 

74126 

.45 

74428 

.85 

74128 

.65 

74490 

2,55 


CLOCK 
CIRCUITS 

ImM5314 4. S 

ImM5369 3.95 I 

IMM5375 4.95 

ImMS8167 8.95 

ImM58174 11 95 

ImSM5832 8.95 I 





LINEAR 





RCA 


LM301 

.34 

LM340 (see 7800) 

LM566 

1 49 

LM1800 

2.37 

CA 3023 

2.75 

CA 3082 

1.65 

LM301H 

.79 

LM348 

.99 

LM557 

.89 

LM 1812 

0.25 

CA 3039 

1,29 

CA 3083 

1.55 

LM3Q7 

.45 

LM350K 

4.95 

NE570 

3.95 

LM 1830 

3.50 

CA 3046 

1.25 

CA 3086 

BO 

LM308 

.69 

L M350T 

4.60 

NE571 

2.95 

LM1871 

5.49 

CA 3059 

2,90 

CA 3089 

2.99 

LM30BH 

1,15 

LM358 

.69 

NE592 

2,75 

LM 1872 

5.49 

CA 3060 

2.90 

CA 3096 

3.49 

LM309H 

1,95 

LM359 

1,79 

LM709 

59 

LM1877 

3.25 

CA 3065 

1.75 

CA 3130 

1,30 

LM309K 

1,25 

LM376 

3.75 

LM710 

.75 

LM1889 

1.95 

CA 3080 

110 

CA 3140 

1.15 

LM310 

1.75 

LM377 

1,95 

UM711 

.79 

LM1896 

1.75 

CA 3081 

1.65 

CA 3146 

1.85 

LM311 

64 

LM378 

2.50 

LM723 

.49 

ULN2003 

2.49 

CA 3160 

1 19 


LM311H 

.69 

LM379 

4,50 

LM723H 

.55 

LM2877 

2.05 





LM312H 

1,75 

LM380 

.89 

LM733 

.98 

LM2878 

2.25 


Tl 


LM317K 

3,95 

LM36QIM "8 1.10 

LM741 

.35 

LM29D0 

.85 



LM317T 

1.19 

LM381 

1.60 

LM741N 14 

.35 

LM2901 

1.00 

TL494 

4 20 

75365 

1.95 

LM318 

1.49 

L M382 

1.60 

LM741H 

.40 

LM3900 

.59 

TL495 

1.65 

75450 

59 

LM31BH 

1.59 

LM383 

1.95 

LM747 

.69 

LM39Q5 

1.25 

TL497 

3.25 

75451 

.39 

LM319H 

1,90 

LM3B4 

1.95 

LM748 

.59 

LM39D9 

.98 

75107 

1.49 

75452 

.39 

LM319 

1.25 

LM386 

.89 

LM 1014 

1.19 

LM3911 

2.25 

75110 

1.95 

75453 

.39 

LM320 (see 7900) 

LM3B7 

!.4Q 

LWT303 

1,95 

LM3914 

3 95 

75150 

1.95 

75454 

.39 

LM322 

1.65 

LM389 

1.35 

L M1310 

1.49 

LM391S 

3.95 

75154 

1.95 

75491 

.79 

LM323K 

4.95 

LM390 

1.95 

MC 1330 

1.69 

LM3916 

3.95 

75186 

1,25 

75492 

,79 

LM324 

,59 

LM392 

.69 

MC 1349 

1.89 

MC4024 

3.95 

75189 

1,25 

75493 

.89 

LM329 

.65 

LM394H 

4.60 

MCI 350 

1.19 

MC4D44 

4.50 

75494 

.89 


LM331 

3.95 

LM399H 

5.00 

MC1358 

1.69 

RC4136 

1.25 





LM334 

1,19 

NE531 

2.95 

MCI 372 

6.95 

HC4151 

3.95 


m ppt 


LM335 

1.40 

NE555 

.34 

LM1414 

1.59 

LM4250 

1.75 

TL071 




LM336 

1.75 

NE556 

.65 

LM 1453 

.59 

LM4500 

3.25 

.79 

TL084 

2.19 

LM337K 

3.95 

NE558 

1.50 

LM1488 

.69 

RC4550 

.69 

TL072 

1.19 

LF347 

2.19 

LM337T 

1,95 

NE561 

24,95 

LM1489 

69 

LM 13080 

1.29 

TL074 

2.19 

LF351 

.60 

LM338K 

6.95 

NE564 

2.95 

LM1496 

.85 

LM13600 

1 49 

TL081 

,79 

LF353 

1.00 

LM339 

99 

LMS6S 

,99 

LM 1558 H 

3,10 

LM137QQ 

1.49 

TL082 

1.19 

LF3S5 

1 10 









TL0B3 

1.19 

LF3S6 

1.10 


H T0“5 CAN 

T 

= TO-22Q 

K 

- TO-3 


LF357 

1.40 



CMOS 


74S00 


74S00 

,32 

74S163 

74S02 

.35 

745168 

74SD3 

.35 

745160 

74S04 

,35 

74S174 

74 SO 5 

.35 

74S175 

74508 

,35 

74S181 

74S09 

.40 

745182 

74510 

,35 

74S188 

74S11 

.35 

74S189 

74515 

.35 

74S194 

74S20 

.35 

745195 

74S22 

.35 

74S196 

74S30 

.35 

74S197 

74S32 

,40 

74S201 

74S37 

.86 

745225 

74538 

,85 

74 S 240 

74S40 

.35 

74S241 

74S51 

.35 

74S244 

74S64 

.40 

745251 

74565 

.40 

74S253 

74S74 

.50 

74S257 

74585 

1.99 

74S258 

74S66 

.50 

745260 

745112 

,50 

74S274 

74S113 

.50 

74 S 275 

745114 

,55 

74S280 

7 4 SI 24 

2,75 

745287 

74SI32 

1.24 

745288 

74 SI 33 

.45 

745289. 

745134 

,50 

74S301 

7 4 SI 35 

.89 

745373 

745138 

.85 

74S374 

74 SI 39 

,B5 

745381 

745140 

.55 

745367 

74S151 

.95 

745412 

745153 

.95 

74S471 

74S1S7 

.95 

74S472 

74515B 

-95 

74S474 

74S161 

1.95 

745482 

745162 

1,95 

74S570 

745571 


1.95 

3.95 

3.95 
.35 
.95 

3.35 

2.95 
T.95 

6.95 
1.49 
1.49 
1.49 
1.49 

6.95 

7.95 
2.20 
2.20 
2.20 

.95 

.95 

.95 

.95 

.79 

19.95 

19.95 

1.95 
1.90 
1.90 
6.89 

6.95 
2.45 
2.45 

7.95 

1.95 
2.98 

4.95 

4.95 

4.95 
15,25 

2.95 
2.95 


W INTERFACE W 

■ AT 26 

1.59 ■ 

■ 8T28 

1.89 I 

■ 8T95 

.39 I 

■ 8T96 

.89 ■ 

■ 0T97 

.89 ■ 

■ 6T98 

,89 1 

■ DM9131 

2.95 ■ 

■ DP8304 

2,29 I 

■ 056835 

1.99 ■ 

■ 038838 

.99 I 

MISC. 

■ TMS99532 

29.95 ■ 

■ ULN2003 

2,49 I 

■ 3242 

7.95 I 

■ 3341 

4,95 I 

■ M C 34 7 0 

4.95 ■ 

■ MC3480 

9.00 I 

■ 11C90 

13.95 ■ 

■ 95H90 

7.95 ■ 

■ 2513-001 UP 

9.95 ■ 

^ 2513-002 LOW 

9.95 M 


VOLTAGE 
REGULATORS 


7805T 

,75 

790ST 

,85 

76M05C 

♦35 

7908T 

,85 

7808T 

.75 

7912T 

.85 

7612T 

,75 

791 ST 

.85 

781ST 

7B24T 

.75 

,75 

7924 T 

.65 

7905 K 

1.49 

7805K 

1.39 

7912K 

1.49 

7B12K 

1,39 

7915K 

1 49 

781SK 

1.39 

7924K 

1,49 

7B24K 

1,39 

79L05 

.79 

70 LOS 

.69 

79L12 

.79 

70L12 

.69 

79L15 

70 

7BL1S 

.69 

LM323K 

4.95 

78H0SK 

7BH12K 

9.95 

9.95 

UA70S4O 

1.95 

e, 

T = TO-220 

_L = 

K = TO-3 

TO 92_ 



IF VOU CAN FIND A PRICE LOWER ELSEWHERE. 
LET US KNOW AND WE WILL MEET OR BEAT THEIR 
PRICE! ISEE TERMS BELOW) 

* computer managed inuentoru — virtually 
no hach orders! 

* Very comDeiitlue prices! 

* Friendly staff! 

* Fast service - most orders shipped within 
24 hours! 


r INTERSIL ] 

ICL710S 

9.95 

I CL7107 

12.95 

ICL7660 

2.95 

ICL8038 

3.95 

JCM7207A 

5,59 

1 J CM7206 

15.95 J 


4000 

.29 

4527 

1,95 

4001 

.25 

4528 

119 

4002 

.25 

4531 

.95 

4005 

.89 

4532 

1.95 

4007 

.29 

4539 

1.96 

4008 

.95 

4539 

1,95 

4009 

.39 

4541 

2.64 

4010 

.45 

4543 

1.19 

4011 

.25 

4553 

579 

4012 

.25 

4555 

.95 

4013 

.39 

4556 

,95 

4014 

79 

4581 

1.95 

4015 

.39 

4582 

1.95 

4016 

39 

4584 

.75 

4017 

,69 

4585 

,75 

4018 

79 

4702 

12.95 

4019 

39 

74C00 

.35 

4020 

.75 

74C02 

.35 

4021 

.79 

74C04 

.35 

4022 

.79 

74CQB 

.35 

4023 

.29 

74C10 

.35 

4024 

.65 

7 4 C14 

.59 

4025 

.29 

74C20 

35 

4026 

f.65 

74C30 

.35 

4027 

.45 

74C32 

.39 

4028 

.69 

74C42 

1 29 

4029 

79 

74C48 

1.99 

4030 

.39 

74C73 

.05 

4034 

1,95 

74C74 

65 

4035 

.95 

74C76 

.60 

4040 

,75 

74C83 

1 95 

4041 

.75 

74CB5 

1,95 

4042 

.69 

74C96 

39 

4043 

.85 

74CB9 

4,50 

4044 

.79 

74C90 

1 19 

4046 

.85 

74C93 

1.75 

4047 

.95 

74C95 

-99 

4049 

,35 

74C107 

.89 

4050 

,35 

74C150 

575 

4051 

.79 

74C151 

2.25 

4053 

,79 

74 Cl 54 

3.25 

4060 

.89 

74 Cl 57 

1.75 

4066 

,39 

74C160 

1.19 

4060 

,39 

74C161 

1.19 

4069 

.29 

74C162 

1.19 

4070 

.35 

74C163 

1.19 

4071 

,29 

74C164 

1.39 

4072 

,29 

74C165 

2.00 

4073 

.29 

74C173 

.79 

4075 

,29 

74C174 

1.19 

4076 

.79 

74C175 

1.19 

4078 

.29 

74C192 

1.49 

4081 

.29 

74C193 

1 49 

4082 

.29 

74C19S 

1.39 

4085 

95 

74C200 

5.75 

40B6 

.95 

74C221 

1,75 

4093 

.49 

74C373 

2.45 

4098 

2.49 

74C374 

2.45 

4099 

1.95 

74C901 

.39 

14409 

12.95 

74C902 

.95 

14410 

12,95 

74C903 

,B5 

14411 

11,95 

74C905 

10,95 

14412 

12,95 

74C906 

.95 

14419 

7,95 

74C907 

1.00 

14433 

4.10 

74C90B 

2.00 

4502 

.95 

74C909 

2,75 

4503 

.65 

74C910 

9 95 

4508 

1.95 

74C911 

8.95 

4510 

,85 

74C912 

B.95 

4511 

.65 

74C914 

1.95 

4512 

.85 

74C915 

1.19 

4514 

1.25 

74C918 

2.75 

4515 

1,79 

74 C 920 

17.95 

4516 

1.55 

74C921 

15,95 

4518 

-89 

74C922 

4,49 

4519 

.39 

74C923 

4.95 

4520 

,79 

74C925 

5.95 

4522 

1.25 

74C926 

7,95 

4526 

1,25 

74C928 

7.95 



74C929 

19.95 


9316 

9334 

9368 

9401 

9801 

9602 


DATA ACQUISITION 

A D COS 00 15.55 D A CQBOB 

AO COS 04 3.49 OAC1020 

ADC0809 4.49 PAC1022 

A D COS 17 9.95 MC1408 L6 

. DACDBOO 4.95 MC1408L8 


SOUND CHIPS 

70477 3.99 

76459 8.95 I 

AY3-B910 12.95 

AY3-8912 12.95 

MC3340 1.49 J 


ORDER TOLL FREE 800-538-5000 800-662-6279 

ALL MERCHANDISE (C#LIFORhl# RESIDENTS) 

100% 6UARAHTEED CTd CALL US FOR VOLUME QUOTES 

c 1963 JOA MICA ODE VICES, INC. 


Circle 221 on Inquiry card. 


BYTE August 1983 569 
















2732 


32K EPROM 


$495 2764 


64K EPROM 


$095 


PROMS 


CAPACITORS 


Order by 
National 


EQUIVALENT PART NUMBERS 


Part 

Fund Ion 

Tl 

SIC 

MIMI 

Harris 


74S1BB 

32x8 OC 

18SA03Q 

82523 

6330-1 

7602 

US 

74S287 

356x4 TS 

24S10 

825139 

6301-T 

7611 

1.90 

74 S 288 

32x8 TO 

185030 

825123 

6331-1 

7603 

190 

74 S 387 

256x4 OC 

24SA10 

825126 

6300-1 

7610 

1,95 

745471 

256x8 T5 

28L22 


6309-1 


4.95 

74S472 

512x8 TS 

28S42 

825147 

6349-1 

7649 

4.95 

745473 

513x8 OC 

285A42 

835146 

6348 

7646 

10.95 

74S474 

512x8 TS 

28546 

82S141 

6341 

7641 

4.95 

74S475 

512x8 TS 

28SA46 

835140 

5340 

7640 

12.95 

74S478 

1Kx6 TS 

28586 




19.95 

74S570 

512x4 OC 

27513 

82S130 

6305 

7620 

2,95 

745571 

512*4 TS 

27513 

825131 

6308-1 

7621 

2.95 

745572 

1kx4 OC 

24SA41 

825136 

6352-1 

7642 

9.95 

745573 

1k*4 TS 

34541 

825137 

6353-1 

7643 

9.95 

B7S1BQ 

1 kx8 OC 

2BSA86 

825180 

6380-1 

7680 

19.25 

97S1B1 

1kx8 TS 

28L86 

easiei 

6381-1 

7681 

16 25 

875184 

2kx4 OC 

245A81 

825184 


7684 

17.20 

87SI85 

2kx4 IS 

24S81 

92S185 


7685 

16.95 

875190 

2kx4 OC 

25SA166 

825190 


76160 

39.95 

87S191 

2kxB TS 

285166 

825191 


76161 

39.95 


WE RESERVE THE RIGHT TO 
SUBSTITUTE MANUFACTURER 


I 


; ill 


mil 


TOLL FREE 800-662-6279 

(HUFORIIM RESIDENTS! 




TANTALUM 





DISC 




6V 

10V 

15 V 

20V 

25V 

35V 

SOV 

10p1 

SOV 

.05 

470 

50V 

,05 

.22ur 






.40 


22 

50V 

,05 

560 

SOV 

05 








25 

50V 

.05 

680 

5DV 

.05 

.27 






.40 


27 

50V 

.05 

620 

SOV 

.05 

.33 






.40 

.45 

33 

SOV 

,05 

-001 Uf 

SOV 

.05 





.35 



.50 

47 

SOV 

.05 

.0015 

SOV 

.05 







56 

SOV 

,05 

,0022 

SOV 

.05 

.68 






.45 

.50 

68 

SOV 

.05 

.005 

SOV 

.05 

10 



.40 

.40 

.45 

.45 


82 

SOV 

,05 

,01 

SOV 

.07 





100 

SOV 

,05 

.02 

SOV 

.07 

1.5 




.45 


,50 

.60 

220 

SOV 

,05 

,05 

50V 

,07 

16 







,75 

330 

SOV 

.05 

.1 

12V 

.10 

2.2 


,35 

.40 

.45 


.65 

.85 




.1 

50V 

12 

2,7 


,40 

.45 




.90 







3.3 


.45 

.50 

.55 

.60 

.65 

,90 


MONOLITHIC 


3.3 


,45 






.1 ill-mono SOV 

,18 

.47tif-mtmo SOV 

.25 

4.7 

,45 

,55 


.60 

,65 

.85 

.90 







6.8 



.70 


,75 




ELECTROLYTIC 


8.2 







100 


RADIAL 



AXIAL 


10 

.55 

,65 

.80 

.85 

.90 

100 


.47uf 

SOV 

,14 

luf 

SOV 

.14 1 

13 

.65 


.85 

.90 




1 

25V 

.14. 

4.7 

16V 

,14 1 





2.2 

35V 

,15 

10 

16V 

.14 

15 

.75 

65 

.90 





4.7 

SOV 

.15 

10 

SOV 

.16 1 

18 



1.25 





10 

SOV 

.15 

32 

16V 

14 1 

22 


1.00 

1.35 





47 

3SV 

IS 

47 

50 V 

.20 1 

27 



2.25 





100 

16V 

.16 

100 

15 V 

.20 1 







220 

35V 

.20 

100 

35 V 

.25 I 

39 


150 






470 

2SV 

,30 

150 

35V 

,25 1 

47 

135 







2200 

16V 

.60 

220 

25V 

.30 1 

56 

1.75 







COMPUTER 

330 

500 

16V 

16V 

.40 1 
.42 1 

100 


3.25 






GRADE 

1000 

16V 

.60 1 

270 

3,75 







iC.OOOul 30V 3.05 

1500 

16V 

,70 1 


OPTO-ISOLATORS 


1.00 

MCA-7 

4.25 

1.10 

MCA-255 

1.75 

.63 

IL-1 

1,25 

175 

ILA-30 

1.25 

1.25 

ILO-74 

2.75 

125 

H11C5 

1.25 

1,00 

TIL-111 

1.00 

150 

TIL-113 

1.75 


FEDERAL EXPRESS 
SERVICES AUAILABLE 


TRANSISTORS 


1C SOCKETS 

1*99 190 

6 pin ST 

.13 

.11 

14 pin ST 

#15 

.12 

16 pin ST 

.17 

.13 

18 pin ST 

,20 


20 pin ST 

,29 

.2* 

22 pin ST 

,30 

.27 

24 pin ST 

.30 

,27 

28 pin ST 

.40 

.32 

40 pin ST 

.49 

.39 

64 pin ST 

4.25 

call 


[LED LAMPS! 


1-99 

100-ud 

Jumbo 



Red 

.10 

09 1 

Jumbo 



Green 

#18 

,15 1 

Jumbo 



L Yellow 

.18 

.15 J 


DIODES 


ST - SOLDERTAIL 


1N751 

5.1 volt zener 

.25 

1N759 

12.0 votl zener 

.25 

1N4148 

(1N914) switching 

25/1,00 

IN 4004 

400P1V rectifier 

10/1.00 

KBP02 

200F1V 1,5amp bridge 

.45 

KBP04 

400PIV 1 .Samp bridge 

.55 

VM48 

Dip-Bridge 

.35 


MUFFIN FANS 
NEW UN-USED 

4,68" Square 

3.125“ Square 

HEAT SINKS 

TO-3 style 

TQ-220 style 

SWITCHES 

SPOT mini-toggle 
OPPT mini-toggle 
SP5T mini-pushbutton 


14.95 

14.95 


.50 

MPS3706 

-IS 

.25 

2N3772 

185 

,75 

2 N 3903 

.25 

.50 

2 N 3904 

#10 

50 

2N3906 

,10 

.50 

2N4122 

.25 

50 

2N4123 

.25 

.25 

2N4249 

.25 

.10 

2N4304 

.75 

.25 

2 N 4401 

,26 

.25 

2N4403 

25 

.50 

2N4403 

.26 

25 

2N4657 

100 

.125 

PN4916 

.25 

,79 

2N5066 

.25 

69 

PNS129 

.25 

.30 

PNS139 

.25 

.25 

2N52Q9 

.25 

,40 

2N6039 

.35 

.40 

2N6043 

175 

.25 

2N6045 

1.75 

.25 

MP5-A05 

,25 

.25 

MPS-A06 

.25 

.25 

MPS-A55 

,25 

.25 

TIP29 

.65 

.15 

TIP31 

.75 


TIP32 

.79 


B 

pin 

ww 

.59 

.49 

14 

pin 

ww 

.69 

.52 

16 

pin 

ww 

.69 

.58 

IB 

pin 

ww 

.99 

.90 

20 

pin 

ww 

1.09 

98 

22 

pin 

ww 

1.39 

1.29 

24 

pin 

ww 

149 

1.35 

28 

pm 

ww 

169 

1.49 

40 

pin 

ww 

199 

1,80 


WW 

- WIREWRAP 

16 

pin 

ZIF 

6.75 

call 

24 

pin 

ZIF 

9.95 

call 


VISA 


BYPASS CAPS 

.01 UF DISC 100/6.001 

.1 UF DISC 100/8.00 

.1 UF MONOLITHIC 100/15.00| 

LED DISPLAYS 


29 pin ZIF 10.95 call 
ZIF - TEXTOOL 
(Zero Insertion Force) , 


DIP 
SWITCHES 


HP 5083-7760 

.6" 

CC 

129 

MAN 72 

.3” 

CA 

,99 

MAN 74 

.3" 

CC 

.99 

FND-357 (359) 

-3 75" 

CC 

125 

FND-500 (503) 

.5" 

CC 

1,49 

FND-507 (510) 

-5" 

CA 

1.49 


4 POSITION 

85 

5 POSITION 

.90 

6 POSITION 

.90 

7 POSITION 

.95 

6 POSITION 

.95 


RESISTORS 

V* WATT 5 % CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 
50 PCS. SAME VALUE .025 | 

100 PCS. SAME VALUE .02 

1000 PCS. SAME VALUE .015 | 




JDR Microdevices 

1224 S Bascom Avenue 
San Jose. CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

1983 JDR MiCROOEVICES INC 


VISIT OUR ~ N S W w H F °9 R 5 S ' 

RETAIL STORE T-Th.9-9 Sat.11-3 

pl EASE USE YOUfl CUSTOMER HUMBER WHEN ORDERING 


TERMS Tor shipping include S2 for UPS Ground Or S3 'O* UPS Blue 
Label Air Hem* Over 5 pound* requrf* Jddihoria-I ihippmg charge 
f or eiqn pi den melude iu lbeiem amount for shipping Therms a S1Q 
minimum order 8af Area and Los Angelas Counties add 6/.C Sales 
Tji Other Caiilorma revdenis add 6 Sales Tax We reserve the 
uqhi in *ub*tilule rrtanulaelurer Nnl responsible lor typographical 
errors Pnct \ are subjec i io change without nolice We will malch or 
Deal any rompe'iior i price provided >i not below our cosl 
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2716 


18K EPROmS 


$399, 


2732 


32K EPROMS 


$ 495 , 


MfCROCOMPUTER 
I HARDWARE HANDBOOK 

FROM ELCOMP —$14.95 

Over 800 pages of ma nufacturers data 
sheets on most commonly used iC s 
Includes: 

* TTL - 74/74LS and 74F 

* CMOS 

* Voltage Regulators 

* Memory — RAM. ROM, EPROM 

* CPU's — 6800, 6500, 280, 8080, 
8085, 8086/8 

+ MPU support & Interface — 

6 800, 6500, ZBO, 8200. etc. 

BESTSELLING 
BOOKS 

OSBORNE/MCGRAW-HILL 

Apple II User's Guide * . * * *.16.95 

CRT Controller's Handbook ..9.95 

60000 Assembly Language 

Programming ... _ . I 6.99 

CBASIC User Guide.15.00 

SYBEX 

Your First Computer. 8.95 

The CP/M Handbook.. 14.95 

The PASCAL Handbook 18,95 

[ Microprocessor InierFacing 

Techniques ..17,95 j 


TRANSFORMERS 


12.6 VAC 
12,6VAC CT 

12.6 VAC CT 
12,5 VAC CT 
25.2VAC CT 


12VAC 
12V AC 
12VAC 
12 VAC 


FRAME STYLE 
2amp 

2amp 

4&ntp 

Samp 

2amp 

PLUG CASE STYLE 

250ma 
500m a 
lamp 
2amp 


DISK DRIVES 

TANDON 

I TM10Q-1 5 / (FOR IBM) 5S/DD 229.00 
| TM100-2 s'." (Fon ibm) os/dd 295.00 
SHUGART 
SA 400L S'." [40 TRACK) SS/DD 199.95 
SA 400 5V (35 TRACK) SS/DD 189.95 
PERTEC 
I FD-200 sr ss/DD 179.95 

| FD-250 sv os/dd 199.95 

MPI 

| MP-52 5'T (FOR IBM) OS/DD 295.00 | 

NOTE: Please Include sufficient amount 
for shipping on above Hems, 

CABINETS FOR 
CABINET #1 *29.95 

DIMENSIONS 8% x 5% x 3'W 
COLOR MATCHES APPLE 
FITS STANDARD 5'A" DRIVES, 
INCL. SHUGART 
INCLUDES MOUNTING 
HARDWARE AND FEET 


NOTE: Please include sufficient a mourn for 
shipping on above items. 


8" DRIVE SALE 
FD100-8 $189 

SHUGART 801 EQUIVALENT 
SS/DD 10 FOR $175 EA. 

FD266-8 $239 

SHUGART 851 EQUIVALENT 
DS/DD 10 FOR $220 EA. 


5'A" DISK DRIVES 

CABINET #2 *79.00 

* COMPLETE WITH POWER 
SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 

* DIMENSIONS: 11 Vix5«x3W' 

* +5V@ 1 AMP, H2V@ 1,5 AMP 

* FITS STANDARD 5V." DRIVES 

* PLEASE SPECIFY 
GRAY OR TAN 


EDGE-CARD 

CONNECTORS 

S-100 ST 3,95 

S-100 WW 4.95 

72 pin ST 5.95 

72 pin WW 7.95 

50 pin ST 4,95 

44 pin ST 2.95 

44 pin WW 4, 

44 pin SE 3. 


VISA 


DIP CONNECTORS 


DC ADARATER 

6, 9. 12 VDC selectable with universal 
adapter 6.95 

NOTE: Please include sufficient amount for J 
^shipping on above items. 

RIBBON CABLE 


DESCRIPTION 

HIGH RELIABILITY 
TOOLED ST 1C 
SOCKETS 

COMPONENT 
CARRIERS 
{DtP HEADERS} 

RIBBON 

CABLE 

DIP PLUGS (IDC) 

ORDER BY 

AUGATax-ST 

ICCxk 

IDPkk 

CONTACTS 6 

99 

,85 


14 

99 

75 

1.45 

IS 

99 

.85 

1.65 

IS 

1-89 

1 00 


20 

169 

1 25 


22 

1.89 

1.25 


24 

1 99 

1.35 

2 50 

28 

2 49 

1.50 


40 

2.99 

2.10 

4 15 


POWER SUPPLY 

MODEL 2 *39 9S 

MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
+5 VOLT 4 AMP 
+12 VOLT 1 AMP 

NOTE; Please include sufficient amount for 
shipping on above items. 


For order Instructions see ”IDC Connectors " below. 


CENTRONICS 

IDCEN36 Ribbon Cable 36 Pin MaFe 
CEN36 Solder Cup 38 Pin Male 


6,35 I 
7.95 I 


D-SUBMINIATURE 



SINGLE COLOR 

COLOR CODED 

CONTACTS 

t 

10' 

* V 

10* 

10 

.50 

4,40 

,83 

7.30 

16 

.55 

4.80 

1.00 

8.80 

20 

.65 

5.70 

1.25 

11.00 

25 

.75 

6.60 

1.32 

11.60 

26 

.75 

6.60 

1,32 

11.60 

34 

.98 

8.60 

1 65 

14.50 

40 

1.32 

11.60 

1.92 

16.80 

50 

1.38 

12,10 

2.50 

22.00 


DESCRIPTION 

SOLDER CUP 

RIGHT ANGLE 
PC SOLDER 

IDC 

RIBBON CABLE 

HOODS 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE | 

BLACK 

GREY 

ORDER BY 

DBxxP 

DBxxS 

DBxxPR 

DBxxSR 

IDBxxP 

1 DBxxS 

HOOD-B 

HOOD 

CONTACTS 9 

208 

266 

1.65 

218 

3.37 

3.69 

— 

1.60 

15 

2.69 

3.63 

2.20 

3.03 

4.70 

5.13 

— 

1.60 

25 

2.50 

3.25 

3.00 

4.42 

6.23 

6.84 

1.25 

1.25 

37 

4,80 

7.11 

4.83 

6.19 

9.22 

10.08 

— 

2.95 

50 

606 

924 

— 

— 

— 


— 

3.50 


For order instructions see "IDC Connectors'' beiow 

CALL FOR MOUNTING HARDWARE 


IDC CONNECTORS 


DESCRIPTION 

SOLDER HEADER 

RIGHT ANGLE 
SOLDER HEADER 

WW HEADER 

RIGHT ANGLE 
WW HEADER 

RIBBON 

HEADER SOCKET 

RIBBON 

HEADER 

RIBBON 

EDGE CARD 

ORDER BY 

IDHxxS 

IDHxxSR 

IDHxxW 

iDHxxWR 

IDSxx 

IDMxx 

JDExx 

CONTACTS 10 

,82 

.85 

1.86 

2.05 

1,15 

— 

2.25 

20 

1.29 

1.35 

2.98 

3,28 

1.86 

5.50 

2.36 

26 

1.60 

1.76 

3.84 

4.22 

2.43 

6.25 

2,65 

34 

220 

231 

4.50 

4.45 

3.15 

700 

3.25 

40 

2.56 

272 

5,28 

4.80 

3,73 

750 

3.80 

50 

3,24 

3.39 

6.63 

730 

465 

8.50 

474 


ORDERING INSTRUCTIONS; insert the number of contacts in the position marked J 'xx" of the 'order by 1 part number listed. Example: A10 pin right angle solder style 
header would be IDH10S R. 


Circle 222 on Inquiry card. 
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ORDER TOLL FREE 


APPLE COMPATIBLE 

S8KR *99.95 

* Compact Switching Design 

* Ail Outputs regulated 

* Short Circuit and Overload 
Protection 

+ Complete with Apple-type 
plug-ln power cord 

* Apple Compatible “Yet higher 
output allows more disk drives 
and cards without overheating 

* + 5V(©5A, +12V @ 3A, 
-5V@,5A,-12V@,5A 

* Shielded enclosure: 10^" x 3V' 
x 2 Vm" 




800-662-6279 

(CftUFORHIA REStDEffTS) 


ACCESSORIES FOR APPLE II & HE 

ALL WITH 1 YEAR WARRANTY BY 


Perisoft 


PRINTERLINK 

CENTRONICS 
PARALLEL INTERFACE 

* Simple to use — No 
configuring required 

* Use with any centronics 
printer — EPSON, 
OKIDATA, etc. 

* Includes Cable & Manual 


MESSENGER 

SERIAL 

INTERFACE 

* Connects to any RS-232 
serial device 

* 8 switch selectable 
drivers for printers, 
terminals and modems 

+ Includes Cable & Manual 


TIMELINK 

REALTIME 

CLOCK 

Applications in file man¬ 
agement, word processing, 
communications, etc. 
Exclusive Alarm Clock 
feature 

Battery recharges 
automatically 


NEW BUFFERLINK 

ADD-ON 

PRINTER BUFFER 

* Saves Time — No more 
watting for printed output 

* Connects easily to any 
parallel interface 

* Expandable from 16K 
to 64 K 


*5900 


$9900 


$0400 


$13900 


(I6K) 


JDR Microdevices 

1224 S. Bascom Ave. • San Jose, CA 95126 
(408) 995-5430 • Telex 171-110 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 


* 1963 JDR MICRODEVICES, INC. 


Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
TERMS: For shipping include S2 (or UPS Ground of S3 (or UPS Blue 
Label Air. It*m> over 5 pound! require additional shipping charges. 
Foreign orders, Include sulhcknl amounllor shipping. There Is a 610 
minimum order. Bay Area and Loa Angeles Co unites sdd 67>% Safes 
Tex. Other California real denis add 6^ Seles Tex, We reserve the 
right to substitute manuredurar. Not responsible lor lypogrephlce! 
errors. Prices ere tubfecl 1o change without notice. We will match or 
bail any competitor s price provided It Is not below our Coat. 


THOUSANDS SOLD 

JDR16KRAMCARD 

* Expand your 48K Apple to 64K 

* Fully compatible with Apple 
Language System — Use in 
place of Apple Language card 

* Provides extra memory for 
Visicalc™ 

* Run PASCAL, FORTRAN, 
Integer Basic with appropriate 
software 

* Highest qualify card features: 
gold edge connector, sockets 
for all !C f s 

WITH 2 YEAR WARRANTY 

ASSEMBLED & TESTED 
WITH WARRANTY. , 


KIT — INCLUDES ALL 
PARTS & INSTRUCTIONS 

BARE PC CARD 
WITH INSTRUCTIONS 


$4495 

$40 95 

$1495 


NEW UNPROVED 

JDR COOLING FAN 

* Easy modification — no 
modification of Apple required 

* Eliminates overheating 
problems 

* Switch on front controls fan, 

Apple, and extra outlet 

* Rotron whisper fan is the 
quietest, most reliable on the 
market 

HOW WITH 8URBE 
SUPPRESSIOH 
*69.05 

WITHOUT SURGE 
SUPPRESSION *59,95 


MONITORS 

MONOCHROME 

NEC JB1201M - 20 MHZ GREEN *169 I 
ZENITH ZUM-121 • IS MHZ GREEN *99 

TAX AN is mhz amber *1391 
COLOR 

AMDEK COLOR I • COMPOSITE *335 1 

NO C.O.D. ORDERS PLEASE 


FD-35 DISK DRIVE 


* Direct Replacement for 
Apple Disk II 

+ Compatible with Apple 
Controller or other Apple 
compatible controllers 

* Specially designed electronics 
with low power consumption 

* DOS 3.3 and 3.2 compatible 

* Owner's Manual and Warranty 
Card included 


NOW 

WITH ONE VEAR $229" 
WARRANTY 

CONTROLLER CARD *89.95 


5V4 DISKETTES 

VERBATIM DATALIFE 


SS/DD SOFT SECTOR.. , 
SS/DD 10 SECTOR HEAD 


29.95 

29.95 


NASHUA 


SS/DD SOFT SECTOR 
WITH HUB FUNG 


$-|995 

BEST BUY 


Ask about our full 
line of Nashua diskettes 


VIEWMAX-80 


A Full Function 

80 Column Card for Apple II* 

* Soft Video Switch * Shift Key Support 

2 YEAR WARRANTY 


$189 95 


NOW ONLY 


FOR APPLE COMPUTER USERS 
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Unclassified Ads 


WANTED: Nonprofit organization of volunteer professionals 
devoted to rehabilitation research and community service tor 
persons with hearing or vision impairments needs microcom¬ 
puter system suitable for limited word processing and telecom¬ 
munications applications, several modems, two terminals, and 
at least one fast printer Donations are tody tax-exempt J 
Whitlock. New England institute of Applied Biophysics, S'? 
North Ashland St,. Worcester. MA 01609. [617) 796-0707 
WANTED: The Vietnam Veterans' Resocialrzatron Program 
is seeking a tax-deductible donation of an Apple II Plus with 
two desk drives. Our veterans' sef-hefp organization needs to 
computerize the database, implement word processing, and 
upgrade the accounting and budget processes Our references 
and IRS information on request. Bill Klttredge, Vietnam 
Veterans' Re socialization Program, Box 1319. Springfield OR 
97477. (503J 687-6918 

WANTED: Health service group rs seeking a tax-deductible 
donation of a TRS-80 Model f or ill hardware and software 
Thomas G. Lareau, Edgar Area Medical Center. TQ7 3rd Ave., 
Edgar. Wl 54426, [715) 352-2302 

WANTED: Nonprofit early childhood program, interested in 
exposing the children to a tool of the present and future, is seek¬ 
ing an Apple computet Sharon Swam. Childhood Develop¬ 
ment Center, 1229 West 2nd. McMinnville, OR 97128. [503| 
472 1009 

WANTED; Nonprofit community organization seeks rax- 
deductibie personal computer for community programs such as 
research, record keeping [tor food coop), tutoring. Neighbor¬ 
hood Watch, fund raising, and grassroots organizing Brad 
Fields, Citizens Action Research Project 730 East 7th St. Na 
ttonalCty CA 92050. [6 ] 9) 474-6569 
WANTED; Minicomputer system for nonprofit organization 
Any donation would be fully tax-deductible Roy Tanenbaum. 
160 Westwood Dr, Park Forest, IL 60466, (312] 747-9513 
WANTED; Tax-deductible donation of a ZX-81-compatible 
computer foe flqy Scouts of America, Order or the Arrow 
organization. We need It to keep financial records and mailing 
lists of members. Will send receipt and pay shipping costs, Also, 
same needed for a computer science srudent rn high school. 
Roger Hull. Rt 4. Box 1 20. Marlow. OK 73055. [405) 658-5175 
after 4 p m CT 

WANTED: Portuguese graduate student with experience in 
2D and 3D CAD, IBM. CDC, PRIME, and FORTRAN seeks 
working holidays in the U.$. during summer '83, Will bring my 
Sinclair Spectrum with 80K, dnve. FORTH, PASCAL BASIC 
Compiler, and Z80 ASSfDIS My interest is In music projects. 
Tony Pereira, Amsierdamse Veerkade-4f F, 2532 AH The 
Hague, Holland. 

WANTED: I need a copy of Douglas Maurer's twcipart arti¬ 
cle: Processing Algebraic Expressions. Parts I and 2 The articles 
appeared consecutively in BYTE February and March 1976 HI 
pay costs Ronald Maipeli. 14 2-02 Franklin Ave.. Flushing, NY 
11355. J2I2J 762-2249 

WANTED: Apple II users who are interested in communicat¬ 
ing about Assembler programs and/or trying to change existing 
ones. Anmrn Herald, Bahnwaldstr. 21 /J, 7910 Neu-UImB, West 
Germany 

FOR SALE: Texas instruments Silent 745 used terminals at 
less than half price Russell White. (212) 997^6075 
WANTED; Accountant seeks communication with user 
groups rn the Great Lakes area tor the TR5-80 Model ll busmens 
computer Michael Gouthro. Complete Bookkeeping 5ervlce, 
Box 8130, DLindas, Ontario L9H 5E7. Canada 
FOR SALE: KGS-80 and cables for Apple and TRS-80 Model 
I Adapts your Selecmc to work as a letter-quality printer 
Original cost $595 Like-new condition: $300 R. Maikman, 
638 Meadow Court, Westbury. NY 13590 
FOR SALE: trs^O Model i with Level IJ BASIC and 3 6K 
RAM. Editor/Assembler and Debug along with assorted pro¬ 
grams. manuals, and graphics texts: best offer Also, brand new 
Line Printer VN with parallel-port cable, paper, and manuals: 
5400. Mark Marine, 4717 Mermaid Blvd., Wilmington, DE 
19606 [302) 239-0905 

FOR SALE: 128K Apple ill with green screen monitor, exter¬ 
nal disk drive, and MX-80 printer with Graffcrax-80 Software in¬ 
cludes Apple Business BASIC, Apple HI Visicaic. Apple 11 Emula¬ 
tion. and many utilities. About six months old, perfect condi¬ 
tion: S3900. Randy Murrish. 29T9 Ave E. Kearney, N£ 68847. 
FOR SALE: New Intel B6/I2A single-board computer 
System includes 8086 processor, system clock, 32K bytes of 
dual-port RAM. Multibus arbitration logic, vectored mterrupr 
controller, two programmable timers, 24 programmable VO 
lines, and a U5ART Lists at $3 950. will sell tor 5700, FJ, 
Posrvak. 68 Hickory Dr, Quakertown, PA 18951. (215) 
536-7567. 

FOR SALE: TTCS-80 Model I with 48K includes processor 
with lowercase adapater. expansion interface, one disk dnve, 
monitor, and over S800 in software. Excellent condition. Soft¬ 
ware rnclude5 word processors, business programs, utilities, 
and games. Asking $1200 or will trade tor a TRSrBO Color Com¬ 
puter with monitor, disk drive, and Flex DOS. Will Carter. 4407 
Gnffm St., Moss Pome. MS 39563, (601] 475-6855 


WANTED: Apple software to swap. Will trade a large 
library of programs for anything from utilities to arcade games, 
Send a list of your programs and l will send you mine. Please in¬ 
clude a 5ASE Gary Derksen, 926 20 A Ave . Coafdalc, Alberta 
TDK 0L0, Canada. (403) 345-4697 

WANTED: Computer listings for TRS-80 Model I Level il 16K 
RAM or Apple II Plus 3.3 DOS. Any type of program will do: 
games, graphics, or personal I will send a list of same in reiurn. 
Matt Jenkins. 220 Westwood Dr.. Thompson. Manitoba 
R8N0E9. Canada 

NEEDED: J am interested rn corresponding with Morrow 
Micro-DeciSion users, groups, dubs, or newsletters. Also, will 
pay for schematics for this machine. Stan A halt 102-B Victoria 
Lane. Clemson. 5C 29631. (B03) 656-3376. 654-2748 even¬ 
ings. 

FOR SALE : Trendcom 200 [A pple Silentype) the rmal printer 
Recent factory overhaul. With several rdrs of paper, no cable or 
interface. Send SASE for sampie output 5295 delivered any¬ 
where In continental USA. M WeisS, 7656 Daniel Dr.. New 
Orleans, LA 70 T 27 

FOR SALE: Radio Shack Line Printer VII, a few months old. 
perfect condition, highdensiry graphic, prints 40 or 80 upper¬ 
case and lowercase, uses standard fanfold paper, and parallel 
and serial interfaces: 5 275 or best offer. Peter Lee, 100 LaSalle 
Court. New Orleans, LA 70118 [504) 865-2447 after 5 p.m. 
WANTED: A Timex7Sinclair user group would like to hear 
from other owners or user groups willrng to trade or swap soft¬ 
ware and information Send 504 [stamps ok] and SA5E tor 
details. North Bay Computing, 500 Eastwood Dr.. Petaluma. 
CA 94952 

FOR SALE: Cipher Microstreamer tape drive. Vi-inch. 
1600-bpi. PE format, Uses standard IBM-compatible reel-type 
magnetic tapes. Alloy Engineering intelligent tape-drive con¬ 
troller board tor S3 00 bus Software utilities which operate 
under C PfM 2 2 + or MP/M I 1 + New condition $4400 or 
best ofTer, R Luebbe, PO86206, Falls Church. VA 22046. |/03] 
573 3849 

FOR SALE: Assembled 5-100 board with documentation 
5SM Music Synthesizer (MUS-XI): S150 S5M Video Interface 
(VSI8): $ 300 Two S5M 8K static RAM (MB6A] $50 each 5SM 
BQ80 processor board with ZK EPROM monitor $ 100 Ithaca 
Audio 8K static RAM: $50 10-stoi motherboard with power 
supply. ^rd cage, and chassis [without cover]- $110. 22-slot 
motherboard with chassis (without cover): 5 100, David Gee, 
f 624-70th Ave . Oakland CA 94621. (415) 562-5098 
FOR SALE: 13-inch color monitor S269, Computer Inter¬ 
face for VFC-20 or 64 to a video cassette recorder to store 50 
megabytes per tape; $99 Dennis Haillngsrad, 31B 5. K., Sparta. 
Wl 54656. 

FOR SALE: Heath H-14 printer with manuals: $250 GE 
TN-300 printer with RS-232C interface $100 HawrtrnofGE 
TN-1ZQ0 printer with parallel interface $200 James Schnitz- 
meyer. 606 South Mam, Box 64, Albany. IL 61230, [309} 
887-5106. 

FOR SALE: Grapp4er+ interface card, new. unused, and 
tested Has parallel interface cable, connectors, instruction 
book, and warranty, in original package: £99 Larry Solomon, 
5 [22 North Tortolita JM.. Tucson. A2 85745. (602] 743-7924 
FOR SALE: Compuprism H00 color-graphics board, I44h 
by I92v pixel plane with each pixel independently program¬ 
med in eight colors. Assembled from bare board, runs just fine; 
selling due to incompatibility with my memoiy board Also. J 
want a Microangelo graphics board MA520. David Bodetie, 
202 Nuclear Science Center, Gainesville FL 32611. [904| 
392-3080 or 3784313, 

FOR SALE: IMSAI SOflOA with 4BK RAM. video board, 4 
para lie! VO ports, single drive, keyboard. North Star DOS, 
several disks. Ali in working order: $375 FOB here, Harry 
Mayer. |Q Woodmere. Skaneateles. NV 13152. f315) 
685-33)0 

FOR TRADE: Want to swap programs tor Apple id Pius or 
Franklin 1000 computer. Send your list of programs or games 
and I'll send mine. Marv Alpert, 4 Harwood Dr. W, Glen Cove, 
NT f 1542 

FOR SALE: Cromemco Z-2D, 64K RAM memoiy (four 3 6KJ. 
dual Wanco dnves. Beehive 8100 terminal. Centronics 703 
printer with VFU, and software. AH for $4500. A. Smart, 2036 
Colony St. 91, Mountain View. CA 94Q43. [ 415 ] 968-0359. 


FOR SALE: Mountain computer 100.000 day dock tor 
$-100 bus. 3 00ms minimum interval Battery backup. Unused: 
$ 125 D. Russell, 12 Winchester, Southboro, MA 03 772. (617] 
485-753 6 

FOR SALE: DS-65 Video Digitizer tor the Apple 11 Sells new 
tor around $650: will sell for $500 or best offer. Wrll also con¬ 
sider trade tor text-to-speech synthesizer with programmable 
pitch and inflection 8rian Prigge, 523 Wilson Ave. SE, St. 
Cloud, MN 56301. (612} 252-1615 

FOR SALE: Commodore VIC-20 computer with data cas¬ 
sette recorder Will also include Super Expander and two car¬ 
tridge games [Gprf and Radar Rat Race). WiN accept air reason¬ 
able offers. Both manuals rncluded Enrico Vaccaro, 716 East 
01 St,. Brooklyn. NY 11236 

WANTED: Low-cost [$5 to $75) new or used microcom¬ 
puters [VIC-20, TJ-99/2/4, AIM-65, Venture, etc.) or memoiy 
devices [cheap disk drive, stringy floppy, memory-expansion 
modules tor TF99f2/4, VIC-20. Timex 3 000, Srnclair ZXB3, etc ] 
for my experiments with videodisc players and optical bar-code 
reader wands. David Lyons. T118 South Clinton #M. Oak Park. 
IL 60304 

FOR SALE: Epson Graftrax 80 graphics ROMs sec bit-plot 
graphics capadrJrry for Epson MX-80 printers, includes original 
manual: $35, Also, Radio Shack TRS-80 Model i, Level II BASIC. 
48K memoiy with lowercase modification: $000. Kenneth 
Horn, 138 Magnolia Lane, Eaton town, NJ 07724. [201) 
542-1500 ext 292 

FOR SAJLE: Enhance your Apple IF with Apple lie features: 
lowercase, auto-repeal keys, and more Videx Keyboard 
Enhancer 11: $99 (retail $3 49) Videx Videoterm Board: $199 
(retail $345], offers SO-column display Videx Soft Video Switch: 
$ 19 [retail $35f. 16K RAM Board: $49 (reran $ 3 95) Excellent 
condition Original canons and documentation. Bob Britton, 
6 r 11 Jadecrest Court Spring, TX 77379 (7 13] 376-7525 
WANTED; Apple users who want to start a software user s 
group. Interested persons may send me your disk of copyable 
material to copy, r will then send your disk back with programs J 
have acquired from other useis [specify interest), Brett Combs, 
POfi 447. Whitesboto. TX 76273. 

FOR SALE: Diablo 1640 KSR (keyboard sendfreceive) Fetter- 
quality, daisy-wheel printing terminals with serial RS-232C inter¬ 
face. Can double as a printer or as a stand-alone terminal Little 
use, like-new condition- S 2000 or best offer Robert Thompson, 
214 Basket Kd . Webster. NY 14580, (7I6J 265-03B4. 

FOR SALE: Lear-5»egFer ADM-42 terminal with 16 function 
keys, printer port, expanded memory [8 pages] Also, Ven-TeJ 
212 modem. 300 oi 3200 data rate with auto-answer and self 
test features. Prices negotiable. Mike Gage. [7Q3| 978-1763 
FOR SALE: 5YM-I single-board microcomputer, tolly assem¬ 
bled with 28-key dual-function keyboard, 6-drgit LED display, 
IK RAM expandable on board to 4K. cassette interface, single 
+ 5 volt operation, and 6502 microprocessor $ 100 or best of 
fer. Jeff TaragJn. (301J 628-8516 days, 764-6091 evenings, 
FOR SALE: North Star time-shared multiuser computer sys 
tem [less terminals and printers], tour user 288K plus memoiy 
18-megabye hard disk. Two double-densriy double^Sided flop¬ 
py disks. High-performance, low-cost system: $6000. R. Mor¬ 
rison. POB 188. Cannon Beach, OR 97110, |503) 436-1T22, 
FOR SALE.* TRS80 Model I, Level N BA51C, 3 2K RAM Ac 
cessories include disk drive, video monitor, expansion interface, 
home controlled cassette recorder, and line printer IV with pro¬ 
portional spacing Also, Scriptsit word processing, mailing list. 
Tiny Pascal. EcfitodAssembfer. and tons of other software 
packages AH manuals and documentation $ 1500 or best offer 
Cliff flrosL 408 West David Rd.. Kettering, OH 45429, [513| 
667-2431 ext. 2243 

WANTED: WIN pay $ 7 tor an unused set of keyboard com¬ 
mand stickers (overlays) as originally issued with the Program¬ 
me Apple PIE word-processor program, Check sent immediate¬ 
ly on receipt Robert Greenwald, POB 401, Wheatley Heights, 
NY 11 798 

FOR SALE: SwTPC 6000 with 4 K memory. PERCOM 
cassette/tetminaJ Interface and full documentation $ 150 or best 
offer Julius tassels. RFD l. Suncook. NH 03275. [603) 
736-8179 

WANTED: Used circuit boards from similar models tor a 
ComDara Model 933 teletypewntertplotter terminal. H. E. 
Fiehlet, 4200 East University. Middletown. OH 45042. 


UNCLASSIFIED POLICY: Readers wht/have computer equipment to buy, seiJ, or 
trade or who are requesting or grvmg advice may send a notice to BYTE for inclusion 
rn the Uncrassified^Ads section. To be considered for publication, an advertisement must 
be noncommercial (individuals or bona fide computer clubs onfyj, typed double-spaced 
on plain white paper, contain 75 words or fewer, and include complete name c ind address. 
This service is free of charge, notices are printed once onfy as space permits. Your confirma-" 
tion of placement is appearance in an issue of 8YTE as we engage in no correspondence. 
Please allow at least three months for your ad to appear Send your notices to Unclassified 
Ads. BYTEfMcGraW'HiJf, POB 372, Hancock, NH 03449 
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Unclassified Ads 


FOR SALE: Hajetarw EspnE lenrrjnal Perfect condition, no 
longer needed due to recent computer acquisition J500. Also, 
would like to correspond with Mm ropo/is DOS u^rs, preferably 
Model II users Gunnar Seaburg, URH 119 Townsend. 1010 
West Illinois, Uibana, IL 6 I SOI. 

FOR SALE: S-100 SO CP/M astern, 64K high speed static 
memory. I28K electronic disk fsemidisk}. two double-sided 
double-densiiy S-inch drsk dnves (2.4 megabytes), two serial 
pore, two parallel pons, CP/M 2,2 Also, word processing, 
communication, C. and Pascal software. Manuals and disks. A 
year old; S 1995. Richard Schwartz. 454 26th Avc.. San Mateo, 
CA 94403, (415} 859-5875 

FOR SALE: Ohro Soentrfrc C4P-DF. color video system- 
DAC, output. 4BK RAM flnnch dual, floppy disks, two Joysticks, 
1982 factory update QOS 3 3 manuals, little used. Cost S 3200, 
will sell for S2400 or best offer. PoDert M. WoftJman, 2120 St 
Clair Ave.. Cleveland, OH 44114. (216) 241-2267. 

FOR SALE: Heath H-3 9 terminal, H-l IA computer with 
32K memory, two serial one parallel interface cards, 300-bps 
direct-connect modem, and manuals. Excellent condition 
SI200 MD Erdman, 2211 Thornhill Rd . Tifton. GA 3/794, 
[93 2} 382-9498 

FOR SALE: MSI 6800 computer system 32K. two serial I/O 
ports, FO-8 dual 8-mch disk drives, TI-8 3 0 printer. LSI ADM-3A 
terminal, ail software and documentation Software includes 
BASIC interpreter, BASIC compiler, assembler, editor, and more' 
5 2800. Mel Woolf. 10608 Midsummer Dr. Re Sion. VA 22091, 
[703} 860-1315 

WANTED: To correspond with TRS80 color computer 
users who wish to exchange software and information. Joel E 
Yingst, 463 Maple St.. AnnvUhe, PA 17003 


FOR SALE: Tektronix 4051, full memory, documentation, 
excellent condition. $3700 David F Rogers, 83 7 Holly Dr, E, 
Rl 10, Annapolis, Mp 2140 r. |30l} 757-5724 
FQ R SALE: IBM 5100 portable computer with two ca rmdge 
tape dnves, IBM 5103 1132-column} printer, over 25 tape car 
fridges (some new| all manuals, cables. G/L A/R. P/R, Inven¬ 
tory and mail-list software [pfcjs several other business pro 
grams}. Originally S 15,000. will Sell for S50Q0 or best offer. Will 
not sell items separately. Will pay shipping. M Reardon, 17 Earl 
Lane. RothsviNe. PA 17543. (717} 627-5353 [no collecr calls] 
FOR SALE: Digital Group equipment single-density floppy- 
disk controller board SI25, Parallel-port board [4 in. 4 out); 
S45 Four Phf-Decks with cabinet controller hoard, Phrmon, 
and EPROM $265 All in good working condition, but I haved 
switched to double density arid don’t need it Harold £ Frye, 

1551-5th Ave. SW, Rochester. MM 5 5901 
FOR SALE: Two S-100 8k static-memory boards. 100% 
functional; S75 each or both for ST25 For Xerox copies of 
schematics and description, send 504 and SASE Michaer ScotL 
2204-3 Arbor Circle, Downers G/ove, 1L 605/5 
FOR SALE: 2706 EPROMs I have about 275 EPROMs that 
were removed when equipment was upgraded to 2716.1 will 
sell them at rock-bottom prices. All were working when re¬ 
moved. Perfect for the hobbyist. Make offer for ak Or part. Rids 
Matthews. POB 80685. Baton Rouge. LA 70898, [504} 
293-0632 evenings and weekends. 

FOR SALE: 22-stat TEl SHOO chassis, factory-assembled in¬ 
dustrial grade, neve/ used Will seif or trade for serial printer 
Sanders 722 display and keyboard with pnnts: $50 or best offer 
Philip L. Edelsberg, 4 3 48 West Breese Rd„ Lima, OH 45806. 
1419] 999-5363 evenings or 226-4324 days 


BOMB 

BYTE's Onaoina Monitor Box 

Article # 

Page 

Article 

Author^) 

1 

36 

Build a Power-Line Carrier-Current Modem 

Garcia 

2 

48 

The C Language and Models for Systems 
Programming 

Johnson, 

Kemighan 

3 

64 

A C Language Primer, Part 1: Constructs and 
Conventions in C 

Joyce 

4 

82 

Comparing C Compilers for CP/M-S6 

Houston 

5 

1 10 

Five C Compilers for CP/M-80 

Kern 

6 

134 

Nine C Compilers for the IBM PC 

Phraner 

7 

172 

Managing Software Development with C 

Linhart 

8 

186 

The Unrx Tutorial Part 1: An Introduction 
to Features and Facilities 

Fiedler 

9 

212 

A Survey of Unix and C Resources 

Zintz 

10 

2 22 

What is a Software Tool? 

Thomas 

1 1 

24 3 

The Unix C Compiler in a CP/M Environment 

Haifant 

12 

268 

Annotated C: A Bibliography of the C Language 

Ward 

13 

286 

Chisel Your Code with a Profiler 

Leas, 

Wlntz 

14 

292 

A New Shape Subroutine for the Apple 

Simon i 

15 

312 

The Debate Goes On , , , 

Poumelie 

16 

331 

The JBM PC and the Jntel 8087 Coprocessor 

Part 1 : Overview and Floating-Point Assembly- 
Language Support 

Field 

17 

386 

Curious Coordinates for Computer Graphics 

Millikan 

18 

401 

BYTE West Coast: The Future of Software Design 

Gates 

19 

404 

The 8086—An Architecture for the Future. Part 3 
Instruction Set Continued 

Hey wood 

20 

434 

User's Column: Epson QX-10, Zenith Z-29, 
CP/M-68K, and More 

Pournefle 

21 

456 

Voice Lab. Part 2: Menu-Driven Routines for 

Drgitai Speech Synthesis and Analysis 

Hoot 

22 

477 

Help in Apple lil Pascai 

Evans 


WANTED: Memorex 550 flexible disk drive. James 
MantOOth. 2351 inieflackln Circle, Cleveland, TN 37313. [615] 
479-0015 

FOR SALE: 64 K MFP-il home computer totally compatible 
to the Apple and Franklin Ace. It contains rotor, graphics, low 
and high resolution, radiofrequency modulator, etc.: $399 
Abbey A Peret 7943 Kenm Skokie. 11 60076, [312] 
677-9118. 

FOR SALE: Medicai computer books. Computers in 
Medic me-An Iniioducuon: S18. Computers fn Laboratory 
Medicine [clinical labs and nuclear medicine}: 534. Microcom¬ 
puter Programs in Medicine [BASIC program Irs tings for scheduh 
ng, brlrmg and graph plotting], $80 T. Armstrong, Sox 674. 
Center Moriches, NY M974 

FOR SALE: Mint 4SK Apple ll motherboard with Applesoft - 
$395. 5-Amp power supply' $B5. Money order preferred, VI 
Davenport. 13 3 Coventry Court Naperville, JL 60565, [312} 
420-1415 evenings and weekends 

FOR EXCHANGE: Commodore 64 programs, Send your 
list with bnef explanation and so will J. Arcade, board and/or 
adventure games, educational and/or tutorial programs, 
especially. A partial Jest dof what I have: Rubik's Cube solution, 
Yahtzee. Backgammon. Monopoly. Blackjack, Othello, Break- 
out and Firefighter, 5 W-inch floppy disk or tape cassette. Lynn 
D. Lemer. 7906 Venetian St.. Miramar. FL 33023 
WANTED: SO Systems users—J have several B-inch DS/SD 
floppy disks, the contents of which I would like read and 
printed or transferred to a more portable format [such as IBM 
3741} The data was written on an SD Systems with Versa- 
floppy controller. Willing to pay for the services rendered, Bill 
Sheffler 253 J Ave„ Coronado. CA 92138, |6I9| 435-8333. 


May BOMB Winners 

Jerry Pournelle's edectic User's 
Column, "Ulterior Motives, Lobo, 
Buying Your First Computer. JRT 
Update," placed first in the May 
BOMB contest. Jerry wiil take home 
the SI00 prize. The second-place 
award for S50 goes to Steve Gar¬ 
cia for his article, "Build an RS-232C 
Code-Activated Switch.” Rich 
Malloy, a BYTE technical editor, 
earned third place for "Little Big 
Computer," a review of the TRS-SO 
Model 100 Portable Computer. 


Correspondence 

Address ali editorial correspondence ro cine 
editor at BYTE POB 372. Hancock NH 03449 
Unacceptable manuscripts will be returned if ac¬ 
companied by sufficient first-class postage, Not 
responsible for lost manuscripts or photos. Opin¬ 
ions expressed by the authors are not necessarily 
those of BYTE. Entire contents copyright © 1983 
by BYTE Publications Inc. All rights reserved 
Where necessary, permission is granted by the 
copyright owner for libraries and others registered 
with the Copyright Clearance Center [CCCf to 
photocopy any article herein for the flat fee of 
S1,50 per copy of the article or any part thereof, 
Correspondence and payment should be sent 
drrectJy to the CCC 21 Congress St, Salem MA 
01970 Specify ISSN 0360*52B0f83. $[,50. Copy¬ 
ing done for other than personal or internal 
reference use without the permission of McGraw- 
HiN is prohibited. Requests for special permission or 
bulk orders should be addressed to the publisher. 
BYTE® is available in microform from University 
Microfilms Jntemationa), 300 North Zeeb Rd, Dept. 
PR. Ann Arbor Mf 48106 USA or 18 Bedford Row. 
Dept PR. London WC1R 4EJ England 
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Inquiry Ha. 


Page No. 


2 1st NATIONAL COMPUTER 234 

1 1 SUPER WAREHOUSE 192 

3 800 SOFTWARE 140 

4 A.S.T.RESEARCH 232, 233 

5 AB COMPUTERS 531 

6 ACCOUNTS PAYABLE 
RESEARCH 422 

7 ADDMASTER CORP 528 

fl ADV.COMP.PROD, 556, 557 
9 ADV.COMPTECH 350 
10 ADV.DIGITAL CORP. 330 
' A D V. E LECT RON ICS INC. 407 

12 ADV.LOGtC SYSTEMS 329 

13 A DV. PROCESSOR 426 

14 A DV.SYS.CO N C EPTS 396 
16 AFTERTHOUGHT ENG. 522 

16 ALCOR SYSTEMS 127 

* ALF PRODUCTSJNC. 5B 

17 ALPHA BYTE COMP PROD. 314 

18 ALPHA OMEGA COMPUTER 142 

19 ALTOS COMP.SYS. 115 

20 AMDEK CORP. 11 

23 AMER. BUYING & EXPORT 210 

21 AM ER.M IT AC C OR P. 169 

22 AMER.SQUARE COMP. 147 

24 ANCHOR SO 

25 APPARAT INC. 151 

28 APPLE COMPUTER INC. CM, 1 
20 APPLE COUNTRY LTD. 523 

29 APPLEWARE, INC 530 

30 APPLIED ANALYTICS 415 

31 ARBUTUS TQTALSOFT INC. 534 

32 ARK MICROSYSTEMS 230 

33 ARTIFICIAL INTL.RESRCH. 528 

34 ASHTON TATE 56 

35 ASHTON TATE 322 

36 ASHTON TATE 344. 345 

37 ASHTONTATE 351 

38 ASPEN SFTW.CO. 204 

* AT 6 T LONG LINES 437 

* AUTOMATED EQUPMNT 527 

39 AVGCET 379 

41 B&B ELECTR. 520 
493 S&B ELECTA, 542 

42 BALCONES COM P.COflP. 369 

* BARGAIN BOARDS 522 

43 BASF SYSTEMS 107 

44 BASISJNC, 250 

46 BAY TECHNICAL ASSOC. 92 

47 BELL, JOHN ENGR. 534 
' BELL LABS 343 

46 BETSY BYTES 52B 

49 BHRT 252, 253 

50 BINARY TECHNOLOGY 526 

51 BMC U.S.A. 193 

53 BMC US A. 193 

52 BOTTOM LINE, THE 205 

* BRYLAR 535 

54 BUSt N ESS M A NAGER 375 

55 BYTE INDUSTRIES 206 

* BYTE BACK ISSUES 374 
" BYTE PUBL.INC. 470 

56 BYTEC HYPERION 105 

57 BYTEK COMP.SYS,CORP. 489 

58 BYTE WRITER 12 

59 CSYSTEMS150 

50 C-WARE CORP. 382 

61 C.S.D.INC, 536 

62 CALIF, DATA CORP. 528 

* CALIF. DIGITAL 552. 553 
“ CALIF.MICRO.COMR. 360 

53 CANON U S A. 217 
' CDEX113 

65 CDR SYSTEMS 534 
56 CENTRE COMP. CON SULTAN IS 
422 

87 CHECK MATE 320 
68 CHIPS & DALE 522 
89 CHRISLIN INDUSTRIES 359 

70 CIPHER DATA PRODUCTS 49 

71 CITICORP LATINO 538 
113 CLE0 431 

72 GMCJNT'L. 199 

74 COGITATE 526 

75 COLN, JAMES M. 6 ASSOC. 520 

76 COLONIAL DATA SERV. 399 

77 CO LORADO COM P. P E RI PH. 426 
381 COLUMBIA DATA PROD. 234 

78 COMMUNICATIONS ELECTR, 541 

79 COMP.COMPN7S.UNLTD. 548, 549 
BO COMP, WHOLESALERS OF 

FREDERICK 476 

01 COMPAQ COMP, CORP. 166 


Inquiry No. 


Page No. 


02 COM PO N E NTS EX PRESS 523 
03 COMPUADD 520 

84 COMPUADD 520 

85 C0MPUPR0 247 

* COMPUPRO 438 , 439 

■ COMPUPRO 440 

323 COM PUS HACK 284, 235 
06 COMPUTER APPARATUS 259 
87 COMPUTER CHANNEL 330 
08 COMPUTER DISCOUNT PROD. 539 
80 COMPUTER EXCHANGBCONROY- 
LAPOINT 196.197 

90 COMPUTER EXCHANGBCONROY- 
LAPOINT 196,197 

91 COMPUTER EXCHANGBCONROY- 
LAPOINT 196,197 

92 CO M PUTER IN N OVATlO NS 16 

93 COMPUTER MAIL ORDER 310, 311 

94 COMPUTER OUTLET 554, 555 
98 COMPUTER PLUS 360 

95 COMPUTER STORE, THE 538 
98 COMPUTER STORE, THE 540 

■ COMPUTER WAREHOUSE 181 

103 COMPUTERUNE INTL A 364,366 

104 COMRUTERLINE INTL-B 341 

105 COMPUTERS AND MORE 226 

107 COM PU VIE W PROD. IN C. 65 

108 COM REX 79 

109 CONCORD COMP.PROD. 521 

110 CONCURRENT CORP. 452 

111 CONTROL DATA 249 

112 CONTROL ELECTRONICS, INC, 
116 

114 CORONA DATA SYS. 184, 105 

116 CORONA DATA SYS. 335, 336, 
337 

117 COST PLUS COMP. 538 

118 ORE ATI V IT Y U N LTD. 520 

119 CROMEMCO 5 

121 GUEST A SYSTEMS 536 

122 CUSTOM COMP-TECH. 543 

123 CU STOM M 1C RO SYS. LTD. 4 28 

■ CYBERNETICS INC. 87 

124 CYBERN ETICS MICRO SYS. 634 
184 CYBERTEK542 

125 DA LTEC H MIC ROSY STE MS 422 

126 DATA ACQUISITIONS SYS. 77 

127 DATA 0ISTRIB UT1N G E NT. 520 
209 DATA MAIL 353 

128 OATAMASTER 534 

129 DATA RITE 426 

130 DATASOURCE SYS.MRKTG. 446 

131 DATASOUTH COMP.CORP. 143 

132 DATASOUTH COMP.CORP. 436 

133 DATATEK 522 

134 DELUXE COMP.FORMS 51 
306 DENNISON KYBE 215 
136 DHD522 

136 DHL WORLDWIDE COURIER 441 

137 DIAMOND SFTW.SUPPLY 262 

138 DIGISOFT COMPUTER 381 

139 DIGITAL DIMENSIONS 194 

140 DIG IT AL ELECT.SYS. 128 

141 DIGITAL EQUIPMENT CORP. 17 

142 DIGITAL EQUIPMENT CORP 321 

143 DIGITAL MARKETING 10 

144 DIGITAL MEDIA 536 
481 DIGITAL RESEARCH 33 

* DIGITAL RESEARCH 32 A-H 

145 DIGITAL RESEARCH COMP. 326 

146 DISCOUNT SOFTWARE 220, 221 

147 D6CWASHER COMP. PERFECT 266 

148 DISPLAYED VIDEO 537 
304 DMA 319 

149 DOKAYCOMP.PRODINC.550.551 

150 DOW JONES SOFTWARE 327 
97 0/PUNCH 412 

151 DUAL SYSTEMS CORP 296 

152 DWIGHT CO INC. 530 

153 DYSAN CORP. 05 

154 BZ ASSOC 524 

155 EAST SIDE SOFTWARE 349 

156 EASTERN ENTERPRISES 246 

157 ECONOMY PERIPH. 540 

158 ECQSOFT 76 

159 EDUCATIONAL MICROCOMP. 530 

160 ELECTRONIC PROTECTION 
DEV 242 

161 ELECTRONIC SPCLISTS 355 
" ELLIS COMPUTING 131 

* EMPIRICAL RESRCH.GRP. 136 
183 ENG IN EERING S PECl A LH ES 542 
164 ENTER COMPUTER 266 


Inquiry No, 


Page No. 


165 EPSON AMERICA 392. 393 

166 EROS 302 

167 ESPRIT SYS. INC. 231 
188 EXAR 272, 273 

169 EXCEL 258 

170 EXPOTEK 245 

171 EXXON OF FIG E 5 YS.C O. 538 
503 FACIT DATAROYAL459 

492 FIGURE LOGIC 542 

172 FORMULA INTL. 529 

173 FORMULA INTL 529 

174 FOX 5 G ELLER INC. 57 

175 FRANKLIN COMP.CORP. 69 
397 FROBCO 100 

180 G&G ENGINEERING 139 
178 GARDEN OF EDEN COMP, 524 

177 GENERAL MICRO SYSTEMS 534 
502 GEN ERAL SOFTWARE 501 

178 GENIE COMPUTER CORP. 53 
■ GENSOFT 390 

179 GENSTAR REI SALES CO 526 
100 GIFFORD COMP. SYS. 139 
1B1 GILTRONIX INC. 524 

102 G LA DSTON E E LECTRON ICS 248 
183 GLOUCESTER COMP.BUSN.CO. 
540 

186 GOLDEN WEST SYSTEMS 536 

187 GOODWILL ELECTRCO. 540 

188 GREAT SALT LAKE COMP. 544, 
545 

189 GTEK INC. 248 

190 H. H, S, M 1C ROCO NTRO LLERS 
524 

191 HAYES MICROCOMP.PROD. 

120, 121 

480 H&E COMPUTRONICS 43 
193 HEATH COMPANY 71 
305 HEWLETT-PACKARD 103 
45 HOUSTON INSTR.DIV. OF 
BAUSCH 5 LOMB223 

195 HUMAN DESIGNED SYS. Ill 

196 HUMAN SOFT 229 

197 I.T.M. 251 

198 IBM CORP, 80, 81 

199 IBM SYSTEMS SUPPLY DIV. 449 

192 IBS COMPUTERTECHNIK 391 

200 IDE CORPORATION 240, 241 

201 IMAGE COM P.PROD, 540 

202 IMS INTERNATIONAL 29 
432 IN COMM 540 

203 INCOMM 94 

204 INSIGHT ENTERPRISES 538 

205 INTL COMP. 5 TELECOM,INC. 
542 

501 INTL TECH. SEMINARS 566 

206 INTEGRAL DATA SYS. 367 

207 INTEGRAND 300 

208 INTEL CORP. 211 

210 INTERACTIVE MICROWARE 476 

211 INTERACTIVE STRUCT. 173 

212 INTERCOMTN.MICROSYS- 313 
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PRIORITY ONE 560, 561,562, 
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PROFESSIONAL BUSN. FORMS 
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PROFESSIONAL BUSN.SPCLTS, 
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History will record as a profound irony 
that the most powerful word processing package 
ever created for the IBM® Personal Computer 
wasn’t created by IBM. 


LEADING EDGE. 

Leading Edge Products Inc., Fortune 1300 Division, 21 Highland Circle, Needham Heights, Mass. 02194 (800) 34%3436 (617) 449-6762 
Headquarters and Retail Division, 225 Turnpike Street, Canton, Mass, 02021 (800) 343-6833 (617) 828-8150 

*IBM Lsa registered trademark of International Business Machines Coqioreuon- 

Circle 236 on inquiry card. 


Radio Shack’s Model 100 is the Portable TRS-80' That 
Communicates With Your Micro, Mini or Mainframe! 

(And It’s the Only Computer With Five Built-In Programs!) 



24K TRS-80 Model 100 

99Q00 

26-3802 


8K TRS-80 Model 100 

79992 , 


Only $45 Per Month Only $56 Per Month 

On CitiLine Credit On CitiUne Credit 


A Workstation That Goes Where You Go. The TRS-80 
Model 100 Portable Computer offers advanced communi¬ 
cations features and powerful built-in, "instant-on” soft¬ 
ware to make it the perfect traveling companion. Its 
ROM-based programs let you use Model 100 as a personal 
word processor, telephone auto-dialer, address book, ap¬ 
pointment calendar and information terminal. 

Complete Telecommunications Package. When you're 
away from the office, use Model 100’s built-in auto-dial 
modem to send text files to your office computer with just a 
few keystrokes. Set up an auto log-on function to quickly 
and easily access major information networks. You can 
even download data to the Model 100. 


Complete Interface Capability. In the office, connect the 
Model 100 directly to your computer—be it micro, mini or 
mainframe—using the RS-232C interface. Then transfer 
data at up to 19,200 baud. Get fast printouts by connecting 
the Model 100 to a printer via the parallel interface. And 
there’s an interface for saving or loading programs, data 
and text at 1500 baud using a standard cassette recorder. 

Advanced BASIC Language. Extended Microsoft® 
BASIC offers full string handling, complete file operations, 
multi-dimension arrays, 14-digit double-precision accu¬ 
racy and more. 

Find Out Morel See the Model 100 at your nearest Radio 
Shack Computer Center, participating store or dealer. 


Radio /hack 

The biggest name in little computers® 

A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers. 
Microsoft is a registered trademark of Microsoft Corp. 

Circle 336 on inquiry card. 








